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Breniser’s Continuous Acting Ratchet 
Drill and Adjustable Knee. 


The engraving represents a new ratchet drill 
and knee, embodying the following valuable 
features: A continuous advance of the drill 
is obtained with both the forward and back- 
ward motion of the handle, thus performing 
twice the amount of work in the same time as 
an ordinary ratchet drill. 

All working parts are entirely encased, 
thereby keeping them free from dirt and grit. 
It is constructed on thoroughly mechanical 
principles, and is in every respect a strong 
and reliable tool. The hand nut affords 
ample means, of feeding up to one inch drill. 
Above this size a pin or spanner can be used. 

The knee (or ‘‘ old man,” as it is sometimes 
called in shop parlance, ) is adjustable in every 
direction, and is perfectly rigid in all positions. 
The center, which supports the end of the 
ratchet screw, is moved the entire length of the 
arm by a hand wheel at the end of same, and 
has a cross motion to facilitate accuracy in 
setting not possible by the old method, there- 
by saving.the end of the screw many severe raps 
with the hammer to square up the work. The 
hinge joint in the base, as shown in Fig. 3, is 
made with a Y toothed clutch, with one mem- 
ber keyed fast to the post, and the other 
fastened by a spline to the jaw of the base. By 
slacking the hinge bolt and pressing on the post 
the clutch ring is pressed back into a recess 
provided for it, thereby permitting the post 
to be moved to the required angle. Tighten- 
ing the hinge bolt presses the clutch into gear 
and also clamps the jaws of base to the post, 
and locks them firmly. This knee can be 
used equally well with an ordinary ratchet or 
Stow flexible shaft. 

The hand-nut and screw can be instantly 
removed by pressing on the spring, shown in 
Fig. 2, under the hand-nut, when the drill 
can be extracted by driving a drift or pin in 
the end of the spindle. 

The casing is parted on a line with the 
center of idler pinions and supports the ends 
of yoke carrying same. 

This tool is very compact, being no larger 
than an ordinary ratchet of thesame capacity. 
It is the invention of Charles L. Breniser, 
Johnstown, Pa. 


The Compound Steam Engine for Sta- 
tionary or Factory Purposes. 


By Wiciuram H. 


HorrMan. 


SECOND PAPER. 

Tn leaving the question of steam jackets for 
future consideration, I will simply say that 
my method has been to jacket both cylinders, 
first leading the steam to the high pressure 
cylinder jacket, thence to the low pressure 
cylinder jacket, through a small pipe and 
convenient regulating valve. The pressure in 
the high pressure jacket, will be the same as 
the boiler pressure, but the pressure in the 
low pressure jacket, is regulated to suit the 
initial pressure at the low pressure cyiinder, 
steam being cut off at an average of } of the 
stroke, the boiler pressure ranging from 80 to 
95 lbs. 


Among 


The results were satisfactory. 
of factory and 
engines in the several manufacturing States, 


hundreds mill 








there are very few that are working on the 


compound system. 

The cost of the compound engine has 
much to do with its present limited use, but 
manufacturers using large powers, say from 
300 to 1,200 horse-power, would in all cases 
adopt this type of motor, if the past results 
as to consumption of fuel had been satis- 
factory. There is a compound engine in 
one of the Eastern States, built on the 
plan of placing the two cranks at right 





BRENISER’S RatcHeTt Dri_u 


the shaft, that 
operation about one year, and during that 


angles on main was 


time, was developing daily 600 horse-power 
with a consumption of over 3} lbs. of coal 


per horse-power per hour. 


A pair of plain condensing engines are now 


91 
“4 


The compound engine had 


doing this work on lbs. of coal per horse- 
power per hour. 
an independent air pump and condenser com- 
bined, this being now used by the plain con- 
densing engine, so there was no reason for 
any more friction on the compound, than 
there was on the plain engine. 

Now one of the reasons for the complete 
failure of the compound system in this case, 
This 


of an 


was a badly arranged steam jacket. 


engine is now used only in case 





mergency, as it requires more fuel to operate 





ns 8 
1D | 


it, than any of the old automatic non-condens- 
ing engines on the same plant, using steam 
from the same boilers. 

There have been several similar failures 
with the compound system, and some of the 
largest mill owners ignore the claims for this 
method of using steam, when asking for 
This should not, and would not 
be so, if correct proportions and economical 
design had been the rules in the construc- 


proposals. 


tion of these engines. 


a 
\ 





AND ADJUSTABLE KNEE. 


Engines for driving cotton, woolen, flax, | 
| 
| and silk mills, must have steady and uniform | 


rotation for the main shaft, in order to do this 
work well, and since high rotative speed has 
been introduced in many of the large spin 
ning mills, much better work and more of it 
has been done. Factory engines, making 
from 45 to 65 revolutions per minute, have 
from 90 to 130 center or turning points per 
minute, while the high speed spinning engine 
divides this time into 300 turning points, 
and has as a rule increased the piston speeds 
at least 200 feet per minute, thus making a 
great saving in fuel, by lessening the cylinder 
The 


high rotative speed, imparts a perfectly uni- 


condensation. steam motor having a 


form and steady tension to the bands on the 
spinning frame, and consequently the spin- 


with little variation of 
motion. This result insures the production 
of yaru of an even size, and at least ten 
per cent. more in quantity than the slow 
speeds. 


dles run or no 


A compound engine should have high 
rotative and piston speeds, the proper number 
of revolutions 90 to 
minute according to size of engine, and the 


being from 250 per 
piston speed should never be less than 550 
feet, and from that to 850 feet per minute. 
An engine thus designed will give a better 
speed to mills than a pair of engines running 
at the slow speed with cranks at right angles. 


| By placing the pistons both on one piston rod, 


and one cylinder behind the other, when 
horizontal, and above the other when the 
vertical type is used, we have the compound 
engine in its most economical form, consider- 
ing the first cost, and daily consumption of 
fuel. 

With this single crank compound engine, 
no receiver is required, and the steam jackets 
‘can be arranged in a simple and efficient 
manner. 
of the most economical marine 
engines now in operation are on the Western 
Lakes, and are of the compound style, two 
pistons on one rod, the high pressure cylinder 
being above the low pressure. 


| Some 


| Some of these 
| engines are producing a horse-power regularly 
| with less than two lbs. of coal per hour, 


| this being an average of a month’srun. A 
| twenty-four hour test on one vessel showed 
| 6 

| 15°85 lbs. 


a 


| ‘Twist drills 4 inches in diameter are now 
;}made. They are used in coal mining ma- 

A gang of these huge drills is forced 
| into the coal at the bottom of the pieces it is 


desired to remove. 


chines. 


The drills are placed so 
| near together that they cut a continuous chan- 
|nel. Two more cuts are then made, one at 
| either end of the first cut, and perpendicular 
| to the same. Three sides of a block being 
| thus set free, a single hole is drilled at the 
|top of the block of coal, and a charge of 
| powder being fired therein, dislodges the 


| 
| whole mass. 


—-- —— 


Railroad Shop Notes. 
| ‘The New York Elevated Railroad shops on 
93d street are as busy as ever, employing now 
about 350 men in the various departments. 
They have 239 locomotives, and the check- 
board showed, when we called last week, that 
eighteen were in the shop for repairs; six 
were classified as fair, seven as bad, one in 
reserve and the rest good. Twenty-five loco- 
motives are being built at Rome, N. Y., for 
| the elevated road, and one is under construc- 
tion in the shops at 93d street. These are all 
of the Forney type and have extended smoke- 
boxes dnd straight stacks. All burn anthra- 
cite coal. As fast as locomotives are repaired 


they are fitted with sheet iron cabs, which 


are no heavier than wooden cabs and give no 
Besides, they look 
fully as neat as wooden cabs, when painted. 


trouble to keep in repair. 


All the new locomotives are to have iron cabs. 
A locomotive thus improved has no wood 
about it except the lagging on the boiler. 
All locomotives and cars are built from the 


company’s drawings. All parts are made to 





standard, bolts, nuts, oil cups, and in fact all 
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parts that are liable to give out are keptin| The London /ronmonger, of April 3, has a 


stock in the shop so they can be supplied 
ready for use upon the shortest notice. Pack 
ing rings are kept in six sizes to correspond 
with different degrees of wear. The shops 
are fitted with the best tools and every work- 
man has a distinct job to perform, which he 
continues upon until finished. The careful 
subdivision of labor has much to do with 
their getting out work promptly and ac- 
curately. 
floors, is well stocked with waste, 


The store houses, which has three 
shovels, 
brooms, oil, and a hundred other. things used 
on the road. 
The 
remarkable immunity of the elevated road 


month’s supplies are kept on hand. 


from mishaps when running, is largely due to 
the close system of locomotive inspection 
carried out at the shops. 
are much more exacting than upon a surface 
road. Nothing must be permitted to get 
loose and drop into the street. Special in- 
spectors examine every engine daily, and they 
become expert in detecting any weak spots. 
Five-car trains are now being run during 
busy hours, and the increasing passenger 
traffic adds to the necessary work in the 
shops in keeping the rolling stock in good 


order. 


The car and locomotive repair shops of the 
Chicayo & Northwestern Railroad, in Chicago, 
are about the most extensive of their kind in 
the West. 
buildings and thirty three frame buildings, 


They consist of nineteen brick 


all arranged upon the prairie so as to be most 
convenient to each other in the transferring 
of work, also providing for enlargements. 
. The largest building is the locomotive shop 


120x552 feet. When we visited these shops 


recently, thirteen locomotives were being re- 


paired. 
fitted with extension smoke boxes and straight 
stacks. 


The requirements | 


Notwithstanding the complaint of | 


special article complaining about the success- 
ful competition of German and American ma- 
chinery for mills. It says: 

‘‘Tt is understood that during the last three 
years something like £3,000,000 sterling have 
been expended by the millers of the United 
Kingdom in having their mills transformed 
from the old to the new system, and of that 
large sum at least £1,500,000 have gone into 
the pockets of German and American engi- 
neers, even at a time when the engineering 


| trades of this country were in a very stagnant 


We were informed that but one | 





Some of their locomotives are being | 


dullness (which prevails in most railroad | 


shops just now), they are employing 1,500 
hands nine hours a day. 

The Northwestern road prints an annual 
descriptive list of their locomotives, a copy 


of which was handed us by W. A. Scott, | 


Assistant Superintendent of Motive Power 


and Machinery. It isin the form of a neat 


morocco covered book for the pocket. Each 
The 


particulars given, embrace diameter of cylin- 


engine is designated by its number. 


ders, stroke, number of driving wheels and 
their diameter, driving wheel base, total wheel 
base, length of fire-box, width of fire-box, 
weight of engine, weight on driving wheels, 
when built or rebuilt, and maker’s name. 
This road probably has more locomotives than 
any other in the United States. It has681no ; 
in use and thirty more are building. Five 
will be broken up, leaving, 706 for service. 
G. W. Tilton, the Superintendent of 
Motive Power and Machinery, says it is 
cheaper to buy locomotives than to build 
them. 


at these shops for three years. 


They have not built any new work 
They have all 
locomotives built from their own designs (ex- 
cept a few ten wheel Schenectady engines) and 
even furnished patterns for the first lot ordered 
from one establishment. They put their 
monthly locomotive reports in print, making 
three giving 
work done and expenses of each engine. A 


large sheets, details of the 
small sheet is also printed summarizing the 
whole. 

The Sleeper piston packing is being applied 
to locomotives at the rate of ten a month. 

In the car shop we noticed two new business 
cars nearly completed, one for the Omaha 
railroad and the other for branch of the North- 
western. They are of new designs and are 
finished inside very tastefully in bird’s-eye 


maple and cherry. ‘The natural wood finish 


surpasses any painted surface in attractive- | 


ness. We also noticed a new design of Pull- 
man sleeping car, which has the most com- 


fortable seats we ever saw ina car. 


brocaded plush, and are made to conform to 
the back with a head rest. The panel work 
The 
car has fourteen sections, is finished in ma- 


is veneered with pieces cut and set in. 


hogany with beveled mirrors, and runs on 33 
Allen wheels. 


state. The improved mills of Glasgow and 
Liverpool are to a large extent filled with 
German-made machines, while the trade in 
wheat-cleaning machinery is almost entirely 
supplied by Germans and Americans. 

* * * * * 

‘‘During 1885 the imports of manufactured 
goods declined about £90,000, and this de- 
cline is partly traceable to the falling off in the 
imports of the American milling machines.” 

Two-Inch Cutting Off and Centering 

Machine, 


With this machine two tools are used for 
cutting off the stock, one pressing up and the 
other down, thus steadying each other, and 
relieving the strain. One of the tools is 
ground Y shaped, and being set slightly in 
advance of the other cuts out the stock at the 
center of the cut. The construction of the 
nut for the back tool block enables the opera- 
tor to make that tool block independent at 
will, and to adjust the two tools to cut alike 
when the machine is running. 

The device for catching chips and oil con- 





sists of a hinged receptacle under the machine, 
in which the oil is drained from the chips, 
which can then be dumped dry—a matter of 
convenience and economy. 

The centering attachment runs with a 
separate belt, and the work revolving while 
being operated upon, the centers is accur- 


ately done. The socket for drill or counter- 


’ 


sink is ‘‘* Morse” taper. Provision is made 
for adjusting the centering attachment to the 
center of the machine, should the alignment 
Automatic feed and 


Tight and loose 


be disturbed by wear. 
throw-off are provided. 
pulleys are furnished with the countershaft, 
unless friction clutches are preferred. 

The manufacturers are Hurlbut & Rogers, 
South Sudbury, Mass. 





The seats | 
are high, elegantly upholstered in old gold | 


Emery Wheels and their Uses. 


By L. Best. 


The uses to which emery wheels are being 
| put are rapidly increasing every year, and 
|where they were considered expensive and 
unnecessary experiments a few years ago, 
they are now generally used both for regular 
and special purposes, and are being used 
much more intelligently. Yet there are many 
shops where the emery wheel occupies the 
place so long filled by the grindstone; no one 
seems to care what treatment it receives, what 


it is used for, and what condition it is in, and 


‘while many attempts at grinding on it are 


made, but very little real work is accomplish- 
ed, when if it were properly cared for and 
kept true it would become an invaluable 
tool in any shop. 

In ordering an emery wheel, be sure you 
know for what purpose it is to be used, and 
if you are in doubt about it doing all kinds of 
work for which you wish it, then order a 
wheel for each purpose, which will be the 
cheapest arrangement in the end, and your 
grinding will be better done. 

Run your wheels on substantial machines 
set on a solid floor, and when the machine is 
heavy, when practical, place it on a solid 
masonry foundation. If more care were ex- 
ercised in this direction, fewer wheels would 
break, as the continued jar and vibration 
caused by running wheels on light and cheap 
grinders on shaky floors, would be done 
away with. Many emery machines are made 
tosell and not for long use, and when a manu- 
facturer thinks he is saving money because 
he buys one of these frames at a lower price 
than he would have to pay for a good one, he 
is mistaken, as they soon get out of order 
and then it is impossible to do good grinding 
on them, no matter how good your wheels 
are. 

Don’t run your wheels on small arbors ; no 
harm can be done by having them large. I 
have seen an 18'x2’) wheel run on an inch 
arbor when it should have been 14 inch. 
The following rule is a good one to adopt : 
Run wheels 4” diameter and under, on 3” 
spindles; 5’ to 10’, ?’’ spindles ; 12 ' diameter, 
1’ spindle; 14” to 16’, 13" spindle; 18” to 20” 
13" spindle; 24''x1}’, 1)" spindle ; 22” to 26 
diameter, 2” spindle. 


Two-Incu CurrinG Orr AND CENTERING MACHINE. 


Have your machine fitted with suitable 
rests, and as the wheels wear away, move 
them up close to the face of the wheels; it is 
no unusual sight to see the grinder at work 
on a wheel with the rest so far from it, that if 
the casting he is grinding should get out of 
his hands (which frequently occurs) it would 
certainly drop between the wheel and the 
rest, the result would almost invariably be a 
broken wheel and an injured workman, but 
all the public would hear would be: ‘‘ Another 
emery wheel bursted without any apparent 
cause, seriously injuring the operator.” 

Have the wheel slip easily on the mandrel ; 
do not force it on in any case, as the expan- 
sion of the spindle in case of heating in 
many cases causes the wheel to break. 

Run your wheels between flanges at least 
; or 4 their diameter, and do not screw the 
flanges up against the sides of the wheels too 
hard, but only tight enough to prevent slip- 
ping, and see that both are concave, and 
fitted with thin rubber or leather washers 
between the flanges and wheels. 

In grinding on a wheel be careful not to 
bear on in any one place all the time, but 
keep the work moving constantly back and 
forth across the face of the wheel. This is 
important, as you wear your wheel evenly, 


prevent heating, keep a better cutting 
surface, and allow the use of a harder 
wheel. 


Do not crowd the work against the wheel 





hard, trying to force it to cut, as it will cut 
faster when only a moderate pressure is ap- 
plied, keep cooler, and last longer. Keep 
your wheels true by using a dresser or black 
diamond. Ina previous issue of the AMERI- 
caAN Macurnist I have fully described their 
use. Do not place much reliance on a wheel 
that can be trued up with a piece of copper 
tubing or wrought iron pipe, especially where 
rough or hard grinding is to be done. 

In ordering a wheel, state if you prefer a 
soft or hard one. Some manufacturers want 
a wheel to last for years, not seeming to care 
how long it takes to do a certain amount of 
work so long as the wheel is saved, while 
another thinks the longer time it takes his 
men to grind on a hard wheel in the end costs 
more than the few dollars he saves in his 
emery wheel bills, and consequently orders 
softer and faster cutting grades. 

Don’t put the poorest mechanic and cheap- 
est man you have in the shop to work on 
your wheels, but realize that the work an 
emery wheel does isimportant, and it should 
no more be worked by a cheap man than the 
most expensive tool you have. 

Run your wheels at the speed named by the 
maker, and do not increase or decrease the 
speed and still expect them to suit your 
work. Still, for certain classes of work wheels 
should be run at different speeds. A 24’x1} 
wheel on an automatic planer-knife grinder 
should be run at only about 300 revolutions 
per minute, when for ordinary work twice 
or three times this speed is used. Much 
doubt usually exists in most shops as to just 
what speed their wheels are running, and as 
this is very necessary to know, a small speed 
indicator, which can be had at a trifling cost, 
should be in every shop. Do not expect too 
much from one wheel, but get one for every 
class of work. 

Keep the emery machine and wheel in as 
good order as the best engine lathe you have, 
for surely it has as hard and important work 
to do, especially when you grind hard tem- 
pered tools or chilled iron, and still they are 
looked upon as any one’s property and gener- 
ally neglected, and the small care of oiling 
the bearings is left until they begin to heat. 

Where feasible, have only one man do the 
grinding. When any of the men have a tool 
to grind let them take it to him, for if you 
allow every man in the shop to run to the 
emery wheel and try to sharpen a tool they 
will get both the wheel and tool out of shape. 

With about 20 varieties of wheels in the 
market, and some of them very good ones, it 
seems that the user ought to be able to get 
those suited to his*work, and it is well to note 
that no one variety will suit all classes of 
work, so that in a shop where different classes 
of grinding is done, several makes of wheels 
are used. The one first put on the market 
cannot be equalled on several kinds of work 
by any other wheel and so with several others 
since brought out. 

Corundum has of late years been quite ex- 
tensively used in wheels for several classes of 
work, and for brass finishing, chilled roll 
grinding, surface work, sharpening wood- 
working tools and machine shop tools ,is 
better than emery, and is so much called for 
that many of the wheel manufacturers are 
using it quite largely; at one time several 
makers claimed to be the only users of corun- 
dum, which was not a fact, for it is made up 
in wheels for some classes of work by nearly 
all manufacturers. 

Wheels for running in water are now much 
thought of, particularly for grinding tempered 
tools, and are fast replacing the old-fashioned 
and cumbersome grindstones, which have so 
so long been a nuisance in many shops. 
Several machines are now on the market, so 
arranged that the wheel has the face suffi- 
ciently exposed to do all classes of grinding, 
and yet covered with a hood to prevent the 
water spattering, and while they grind a tool 
much faster than a grindstone, the work they 
do is much more accurate and a better cutting 
As yet tool grinding, 
chilled roll and wood pulp grinding are the 


edge is the result. 


principal purposes for which emery and co- 
rundum wheels running in water are used, 
but they must ultimately drive out grind- 
stones on nearly all classes of work, the chief 





objection to them at present being that they 
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cannot be made large enough. But where 
they have been used the results have proved 
that they cut from two to three times faster 
than a grindstone, are cleaner, give less 
trouble, besides proving cheaper in wear. I 
have @ case in mind where a 24x4" emery 
wheel, No. 20, has out-worn twenty 36x6 
grindstones, while it has not itself worn down 
inch yet, and at the 


au same time cuts twice 
as fast. 
manufacture and use 


of improved labor saving tools and machinery 


While the increasing 
goes on, the intelligent and appreciative me- 
that the use of 
emery Wheels must take an important part in 


chanie cannot fail to see 


reducing the cost of production, to meet the 
sharp competition now prevailing, and he 
also knows how far behind those are that re- 
fuse to invest in new tools and proper appli- 
an 
that manufacturers must, by necessity, soon 
see how valuable an emery wheel adapted to 
the work and properly operated becomes, and 


it will be a matter of only a very few years 


‘es; it can therefore be confidently predicted 


when the amount of work a wheel does will 
be more closely calculated, the results at- 
tained better known, and their use will be ex- 
tended into branches of manufacturing where 
they are at present comparatively unknown. 


--- 
Making Gear Patterns, 
By F. W. Barrows. 
FIRST PAPER. 


We sometimes get the whole design to 
work from; then we have smooth sailing, 
because we have comparatively no responsi- 
bility beyond what we have in the construc- 
tion of all patterns. When we have given us 
the pitch, number of teeth, and are expected 
to furnish the rest, if the casting comes out 
right the ‘* boss” gets the glory, and if it 
doesn’t come all right we must shoulder the 
blame. Isn’t that about the way it works ? 

As we always find out the size of tooth first, 
we have that to start on. Now let us make 
the rim with a section equal to section of tooth 
Give it plenty of draft (one 
side must cope out, you know), and add the 


at pitch line. 


rib inside rim, shown by Fig. 22 in section. 
The arm I should make straight and with a 
rib on each side, having a smaller section 
than the rim, Fig. 23 ; then let the arms taper 
to a size at the hub that will give them the 
same strength in proportion to the strain as 
the outer end of arm. The arm is to be of 
the same thickness as rib shown inside rim. 

The edges of arms and the rib inside rim 
are not rounded, but the section shows a 
point. This gives the moulder a guide for 
the parting, and the casting will look better 
than when the moulder puts on this edge. 

Commence with the rim, so regulating the 
thickness of courses as to have a joint come 
up to the top of arms. After this course is 
on, turn up the rib as near the finish as pos- 
sible. In the time between courses, and as it 
is best to wait for the glue to dry, and not 
use nails, right here let me say that it is 
nearly always possible to wait for the glue to 
dry in laying up courses. 

rhere is on most jobs other stuff to get out. 
If your glue is right and the weather is right, 
you need not wait over thirty minutes for any 
job. I have faced off a course that had been 
on only ten minutes, and didn’t put any nails 
in the glue either. 


if 


Next get out the arms. 
the arms are pretty heavy and of an 
even number, and you think best, you may 


strain that will tend to weaken it, and per- 
haps draw it out of shape. 

Crooked 
arms don’t look as well, and are not as strong. 


Better make the arms straight. 


Some set the arms as tangents to the hub. 
This, they say, gives them a chance to relieve 
the strain of unequal shrinkage by twisting 
the hub. The arms may be straight, and the 
shrinkage won’t hurt them if they are made 
by a good moulder. If the arms don’t come 
full up to the top of last course, fill up the 
space with wood, then finish gluing up the 
rim. 

In turning the rim, be careful not to cut 
the arms half off, because it would weaken 
them, and don’t re-chuck your wheel until 
the teeth are fastened on. 

We are now ready to put on the teeth and 
will make up our minds as to how we do it. 
The oldest way perhaps is to put in dovetails 
and the best I can say for this method is that 
we should always respect We 
I know of 


age. not 


obliged to do as our fathers did. 


are 


one firm that uses a good deal of gearing and 
they wont have any dovetails. They say that 
it takes too much time, besides it is liable to 
spring the rim. I agree with them as to the 
expense and I would just as soon have 
In fact, 
where it is possible, I would just as soon have 


them put on in some cheaper way. 


them put on solid with glue. 

I presume the idea of using dovetails was 
originated to overcome the difficulty of draw- 
ing the teeth all together. If one tooth stuck 
the moulder could draw it by itself. 

If you had made your wheel so that the 
teeth were not parallel with each other the 
moulder would be able to draw them one at a 
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time in different directions as circumstances 
demanded, and so he would be able to mould 
your wheel. As to the value of casting, I 
won’t say, because the pattern maker might 
be near. Again, if the pattern maker is com- 
petent to make a pattern so that the teeth and 
dovetails are in line, isn’t he capable of 
making the whole wheel so that it will draw 
all together ? 

Perhaps it will take a little longer to work 
them if they are glued fast, but it will save 
the [ the teeth 
about as quickly as I can put in the dovetails. 
If they are glued on it holds the fillet at root 
of tooth. 


put them on like 


time on whole. ‘an work 


Another way to save this fillet is to 
Fig. 


g. 24, using dowels and 
screws. 


If 


you should try this way, don’t forget to mark 


I have put on teeth with screws alone. 


with a knife across the tooth and rim at each 
side of wheel before taking them off to work, 
and you will need to be very particular in re- 
placing them or you will destroy the spacing. 

I should use two dowels and one screw for 
above that use more 


heard 


anything under 6° face ; 


serews. Somewhere I have read or 





k them together. I wouldn't do it, for I 
don’t think it any improvement, unless it is a 
case where it is impossible to fasten the hub 

I should butt the 
gether, glue them and screw fast to lower side 
of hub. 


one side. arms to- 


Cut them into rim, leaving enough 
wood outside the ends to make it substantial. 

[ know that some may object to putting in 
the arms permanently, for the reason that 
they may wish to put in a heavier or a lighter 
set; but if the 


tioned, they are 


arms are properly propor- 
not only the most suitable 


ze compared with teeth, but are also of the | 
If they 
re made larger or smaller, there will be a 


ght size to make a good casting. 


| about working teeth in long strips, cutting 
|them up to length and nailing them on. 
This method is only excelled by the man who 


saws them out of the solid wheel and finishes 


them with sand paper. Both ways mightsuit 





some people. There is no accounting for 
| tastes. 


Having the teeth fastened on, finish trim- 





ing and mark the pitch line. Don’t make a 
line a sixteenth of an inch wide, but first get a 


| good surface by means of shellac and sand- 
paper. Then, using a fine, sharp point, make 
a line as fine as possible, taking your eyesight 
| into consideration. 


centers make that also in the lathe. 


If you want a line for 
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Machine Shop Photography. 
By James F. Hoparr. 
Photography, as stated in a recent editorial, 
is capable of a great many applications which | 
will benefit the machine manufacturer, seller | 
and user. 


All manufacturers are aware of the use of 
photography for the purpose of securing en- 
but a limited 
number know of the many uses to which the 
camera might be put, were it an every-day 


gravings of machines, very 


shop appliance. 

Let us fit up an imaginary gallery in a ma- 
chine shop, and see the result. 

First, we must decide what size of camera 
we will purchase, and, in order to doso, must 
determine what size of pictures we shall be 
likely to want. 


With the larger sizes of photos—say, from 


3° x10" to 20! x24 we will have nothing 
to do, but confine ourselves to sizes unde 
5x8 


For the purpose of effecting sales, a4 x5 
picture is as good as one 10x12, and the 
cost of making such pictures is much less than 
that of larger sizes. 

A 


shop use, and, as a small picture can be made 


5 x8 camera is a convenient size for 
in a large camera, this size will allow us to 

3+ x41" negatives for the 
smaller machines, and still be able to make a 


make 4°x5° and 
5 x8 picture of a large machine, or a large 
view of a small tool. 

The purchase of a suitable lens should be 
intrusted to some one who has a knowledge of 
photography, and any reputable dealer in 
photographie goods will make a choice upon 
being informed of the work which is to be 
done. 

For machine photography a lens must be 
that will 
straight line. 


one give a straight picture of a 
Some low-priced lenses will 
distort figures, especially when near the edge 
of the plate, by making straight lines appear 
more or less curved toward the cirecumfer 
ence of a circle, of which the middle of the 
| plate may be taken as a center. 
_ A picture can be taken with almost any 
lens. The objective, or large lens from an 
|ordinary opera glass, will give a very good 
picture ; spectacle and eye-glass lenses will 
give fair results where straight lines are not 
| necessary, and even a lens may be dispensed 
with altogether by drilling a very small hole 
in a piece of metal or cardboard, and using it 
as a lens. 

Having secured a camera and lens, a ‘ dark 


room”? 


is the next requisite. 

Any convenient closet may be utilized, or a 
corner of a room may be partitioned off for 
this purpose. ‘The requisites of a dark room 
are—absence of all white lights, a supply of 
water, and sewer connection for waste water. 

The dry plates used at the present time are 
so extremely sensitive that a single ray of 
white light would spoil them for the purpose 
of taking pictures. 

Orange-colored or ruby light does not affect 
the plates to a great extent, and such light 


may be admitted in small quantity. Th 
dark room may be made sufficiently light-tight 
by pasting orange-colored paper over all 


cracks and openings in the walls, but for per 
manent use it would be better to secure tight 
walls by matched or double boarding, plas 
tering, or by some other method. 

A list of the chemicals and utensils used in 
be obtained the 


catalogues of any dealer. The rudiments of 


photography may from 


photography may be studied from the same 


source, and, combined with practice, suf 


ficient knowledge of the art to enable the pro- 


duction of serviceable pictures may soon | 


t 
acquired. 

To photograph a machine, the first act is to 
Photo 
graphs can be made in almost any light which 


place the machine in a good light. 


will enable the machine to be seen, but the 
better the light the quicker and better the 
picture will be made, 

out-of-doors 


A machine, placed the 


snow-covered ground, in bright weather, but 


on 
protected from the direct rays of the sun, 
is in position for a first-class picture with but 
one or two seconds’ exposure, but, if the ma- 


is indifferent, minutes or hours of exposure 


may be necessary, In some instances a much 


longer exposure is required. 


A printing press in a room lighted by four 
16-candle-power incandescent electric lamps, 
required four hours’ expostre to secure a 
good negative. The big organ which once 
stood in Musie Hall, Boston, and the interior 
of Trinity Church, in New York, required, 
when photographed, an exposure of seven 
days. 

The correct time of exposure can only be 
determined by experience, but an approxi- 
mately correct time will be quickly learned. 

Let us set up our camera before a machine, 
uncap the lens, and move back the ground 
glass screen until the image of the machine 
appears distinet—or sharp, as the photograph- 
it. 
If it is too large, increase the distance be- 


ers call Now, note the size of the image. 


tween camera and machine. If the image is 


too small, decrease the distance until the 
requisite size is obtained. 
Next, recap the lens, remove the glass 


screen, and put in its place the plate-holder, 
in which a plate was placed while we were in 
the dark room. Now draw the slide out of 
the plate-holder, and uncap the lens for 30, 
10 or 50 seconds, or for the time we judge the 
existing light to require. When the given 
time has elapsed, recap the lens, replace the 
slide in plate-holder, go to the dark room and 
develop the negative according to instructions 
accompanying the apparatus. 

The ‘know how” is just as essential in 
photography as it is in running an engine or 
building a machine tool, and it may be ac- 
quired in precisely the same manner, viz., by 
study, experience and the use of brains. 

There are hundreds of little points which 
go to make up the art of photography, and, 
when more or less of these points are ob- 
served, the result is more or less satisfactory. 

When once a good negative is secured, a 
water-color paint may be applied, which blots 
out all background, floor and other surround- 
ings, leaving the machine standing in bold 
relief upon a white background. From the 
negative thus prepared, prints may be made 
ad libitum, precisely as blue prints are made, 
and blue prints can be made also. 

In addition, photo-electrotypes can be made 
directly from the negatives, or, better yet, 
prints can be made directly upon prepared 
blocks, which are then made into wood en- 
yravings. 

From a pecuniary view, there would not be 
much of a saving caused by doing our own 
photographing, particularly until we *‘ get the 
trade learned.” 

Other reasons count largely in favor of ma- 
chine-shop photography, especially Chordal’s 
reasoning that the only way to get a negative 
away from a photographer was “ with @ 
club.” 

In this, as in many other things, if we do 
the work ourselves, we get it done when, 
where and as we wish. 

o anre 

The American Society of Mechanical Engi- 


neers will hold its spring meeting in Chicago, 
beginning May 25th. Headquarters will be 


at the Grand Pacific Hotel. ‘The following 
papers will be read : 
Wilfred Lewis, ‘‘ Experiments on Trans- 


” 


mission of Power by Belting. 

Win. O. Webber, ** Rel. Efficiency of Cen- 
trifugal and Reciprocating Pumps.” 

Horace See, ** Production of True Crank 
Shank Shafts and Bearings.” 

Geo. H. Babcock, ** Substitutes for Steam.” 

Chas. W. Barnaby, ‘t New Steam Engine 
Indicator.” 

I’. G. Coggin, ‘* Novel Chimney Staging.” 
Thos. S. Crane, ‘* Water Purification for 
Manufacturing and Domestic Consumption.” 

H. RK. Towne, ‘* The Engineer as an Kcono- 
mist.” 

H. Metcalfe, ‘*‘ Shop Orders and Accounts.” 

C. M. Woodward, ‘Manual ‘Training 
Schools.” 

O. Smith, ‘‘ Inventory Valuation of Mach. 
Plant.” 

Fred. W. Taylor, ‘‘ Value of Water-gas and 
Gas from Siemens Producers for Melting in 
Open Hearth Furnaces.” aye 

Wm. P. Trowbridge, ‘* Ventilation 
Heated Chimneys and Fans.” 

Thos. D. West, ‘‘ Irregularities in Contrac 
tion of Duplicate Castings.” 

©. M. Giddings, ** Dynamometer for Meas- 
uring Power Required to Move Slide Valves.” 


by 





chine be ina dark basement, where the light 





John H. Cooper, ‘‘ Grain Handling in Cali- 
fornia.” 
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Traction Recording Dynamometer. 


The engraving illustrates a new recording 
dynamometer, designed especially for traction 
engines. The design has been made to over- 
come some of the difficulties in the use of the 
ordinarily 


used to test the pull of traction engines, such 


constructed dynamometer, when 


as excessive fluctuations, due to resistances 
met with on the road. 


steel 


It consists of a pair of elliptical 
springs joined at the 
ends, having 
attachments at either 
end for load and en. 


proper 


gine. To one of these 
springs is attached the 
dial plate -having the 
graduations on it; to 


the opposite spring, 


required to move a load by any of these Efficiency of Gear Teeth—Sizing Bevel 
means over any kind of a road, under any Gear Blanks. 
varying conditions ; 3d, The power required 

By C. A. SmIru. 


to pull one or more plows at varying depths 
in different kinds of soil by means of a steam 
4th, The relative pulling 
different weights, ject see the following issues of the AMERICAN 


plowing engine ; For previous articles relating to this sub- 
capacity of engines of 
other things being equal, and the benefits of Macuiyisr: 1885, October 31, December 26 ; 
different ratios of traction gearing with refer- 1886, January 16, February 6. 

ence to revolution of engine; 5th, It will In issue of January 16 I called attention to 


demonstrate the benefits derived from putting some errors which I thought ought to be 


CLOCKWORK \ 


OPERATING @=—T 
REEL A 








_and make a practical comparison ? 


pendent of the obliquity in one case—equa. 
tion (2)—how is it that it does depend upon 
that angle in another case—equation (6) ? 
5. I do not understand the advantage 
determining the work lost for only @ part of 
the path of contact instead of the whole, wn- 
less it is that, by so doing, we can favor 
either tooth we choose and prove it the best. 
Why would it not be the right thing to take 
the path of contact as we find it in practice 
This de- 
pends upon the adden- 
dum circles and the 
describing circle. J 
former is usually 2 
diametral pitch great 
than the pitch cir 
and the latter is, for 
the epicycloid, the 
pitch circle of a whe 


locd 


4 








by means of an ad- 
justable 
the pointer C, having 


connection, 


an extension past the 
pivoted point of an 
arm which holds the 
pencil AK. A pin in 
the opposite end of 
this pointer extends 
through both above and below. ‘The top, 
end works in the slot of the averaging hand | 
D, which is made dark color to distinguish 
it from the other when in motion. The 
lower end of this pin strikes the pointer 
E and carries it up to the point of greatest 
tension, where it remains. ‘To the first of 
these springs is also attached mechanism 
driven by a spring which rotates spool A; 
this can be stopped and started by means of 
a lever working in a slot. 

The paper is properly ruled to correspond 
to the scale of the instrument, and is wound 
on a woodenroller. It then passes under 
a finger, over a plate, and is 
on the spool A. Both spools are easily taken 
off and a new paper put on by depressing 
a thumb piece, which serves to hold 
the paper in position. The pointer C serves 
to record the pull exerted on the moving 
paper, by means of the pencil A, indicating | 
the same on the dial. The dynamometer is | 
tested by an actual load of known weights, | 
500 lbs. or less at atime, and the dial grad- 
uated throughout the entire range of action. | 

With this instrument both the maximum 
and average pull exerted by a traction engine 
in moving a load over a piece of road, can be 
accurately determined, and what is more im- 
portant, the rate of passage over the given 
distance. Then to test the maximum capacity 
of an engine, it is only necessary. to increase | 
the load uniformly with each successive 
passage over the route assigned, until the 
limit is reached at which the engine can no 
longer maintain a paying rate of movement. | 
This, ‘under ordinary conditions, should not | 
be less than two and one-half miles per hour | 
for heavy hauling, while four to six miles’per | 
hour is feasible with lighter loads. 


wound 


| 


In making these tests with 'the dyna-| 
mometer the best resistance has been found | 
to be a very heavy stone boat loaded with 
pig iron, having a strong hinge bail attached 
to each end for the purpose of pulling out of 
places where there is not room Sto turn 
This makes a compact load, which 
can be easily varied to suit both the engine 


around. 


and road, and is capable of receiving con- 
siderable abuse without injury; it is easily 
and quickly made, at a small cost. 
ience has shown that much can be learned as 


Exper- 


to the capabilities of a traction engine with 
this simple device, as the value of almost 
every change or improvement can be clearly 
demonstrated and recorded for future refer- 
ence. This holds true whether the change 











Traction RecorpInG DYNAMOMETER. 


the. main driving axle of a traction engine 
either in front or back of the fire-box, also 
the advantage of large road wheels over 
small 6th, It furnishes a conclusive 
proof of the advantage or disadvantage of 
driving from two or four wheels of a traction 
engine; 7th, The relative efficiency of two 
traction engines for hauling purposes can be 
shown by multiplying the distance passed 
over in a given time, into the pounds pull 


corrected for the good of the public, especially 
those referred to in issue of December 26. In 
issue of February 6, Geo. B. Grant denies 
nearly all that I said, without giving any 
proof to support his assertions. 
his statements are rather contradictory. 


ones ; 
Some of 
The 
sixth paragraph is an example. 

Mr. Grant certainly has a wrong impres- 
if he thinks I idol of the 
epicycloid. The involute has by far more 
good qualities than the epicycloid, and I am 
not defending the latter curve, but the truth ; 
that is, the scientific laws. 


sion make an 
shown; this gives foot pounds of work done, 
and can be reduced to horse-power by divid- 
ing by 33,000. 

This instrument will also show and record 
with accuracy the relative drafts of horse- 


I would be glad 
if we could prove the involute superior from 
the point of efficiency; but we cannot have 
things as we would like them in this case. 
We must take them as the laws of Nature have 
made them. | 


powers, reapers, mowers, grain drills, plows, 
wagons and agreat variety of farm machinery; 
will enable each builder of traction engines 
to know exactly what he can guarantee his 
engine to do when properly handled, etc., 


He says I was ‘‘too hasty” in criticising 
his article. If this is so, there are some 
things which perhaps Mr. Grant will kindly 


explain. 


and so establish its rating with others. 

It is the invention of C. M. Giddings. 
Manufactured by Schaeffer & Budenberg, 40 L. 
John street, New York. 


In applying the common sense test tool 
to the involute (December 26 issue) we find 
that the work lost by friction depends upon 
the obliquity or the angle ‘‘ M,” because 
infinite, and the work required to overcome 
the friction is infinite. Equation (2) says it 
is constant and independent of the angle ‘* VW.” 

2. Mr. Grant says ‘‘/” is constant, how- 
ever the distance between centers may be 
varied. The equation says ‘‘ /” varies with 
the line of centers, since the latter depends 
upon ‘**h” and ‘‘k,” which become variable 
in that case. Common sense also says it 


varies, since, all other things remaining the 


& corresponding variation in the angle ‘‘ MW.” 
There must be something wrong with the 
with gic 





equation or my understanding ; ” 
which is it ? 


3. After equation (6), for epicycloidal teeth, 


40 Tecth, 
2 Pitch. 















be in the design of the boiler, either as to 
its steaming capacity, its tendency to work 
water, or any change in the size or location 
of the road wheels with reference to center 
of gravity, rate, or design of gearing, or any 
change in valve movement or engine itself, 
and especially any change in rigid point of 
attachment between load and engine. 


What the instrument will show and record 
is: Ist, The actual pull exerted by a team of 
horses, a traction engine, a tug boat, a small 
locomotive, or street motor; 2d, The power 
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| English papers explain the decadence of we read: ‘‘Whens= o, E=[.” I always 
electric lighting in England and its increase thought that 
|in this country by the fact that the charges — 
| : , 208. 0° y, , 
| for gas are from two to three times as much Log. cos. log. cos. og 


-O. But for ‘ #” to 


be zero under these circumstances is mani- 


here as there. So far it is said by the gas which would make EK 
| . . . . 

| companies in this country that the only effect, 
festly absurd. 


4. If the work lost by friction is inde- 


|so far as they are concerned, of the use of 


electric lights is to increase their business. 
‘ 





when ‘‘M”=0, then the normal pressure is | 


same, the line of centers cannot vary without | 






of 75 teeth. Perhajs 
Mr. Grant puts ti 
much stress upon }ij 
“* half - a - tooth - dist- 
ance” which can never 
be considered a pric 
tical case, if that is 
taken as the limit 
contact. But I will 
not take up any more time on these points 
but pass on to consider 


zr 


=~ 


JOURNAL FRICTION. 

teferring to Fig. 1, let A and B represent 
two shafts; the shaft B to be driven by the 
shaft .4 by means of two gear wheels, whose 
pitch point is at 7. Let us assume any point, 
m, at which a constant force m P is applied 
to drive the shaft A. The point m may he 
on the periphery of a pulley, or pulleys, with 
belt moving in the direction of P. The line 
I H, passing through the point of contact /,, 
and the pitch point J, gives the direction of 
the normal force of the teeth and the angle 
H I Q=O is the obliquity. Let Z M be the 
normal pressure, then 


mPXmA 


LM= AK 


A K being perpendicular to J 1, 
Now, the pressure upon the shaft bearing 
at A, due to the applied force m P,is A (, 
equal to m P and in the same direction. For 
convenience of comparison, m P may be as- 
sumed to be constant in intensity, as well as 
direction ; then A C will also be constant. 

The pressure upon the journal bearing 41, 
due to the reaction of the normal pressure 
lL. M, is A D, equal and parallel to Z M, but 
in the opposite direction. A ZH, the resul- 
tant of A Cand A D, is, therefore, the total 
pressure upon the journal bearing A. 

Again, take the obliquity O equal to zero; 
then the normal pressure will be in J Q, and 
we ‘get A F’ as the resultant journal pressure. 

The component A F# of the normal press- 
ure, at right angles to the line of centers 
A B, is constant, and the one in the line of 
centers is variable, and increases with the 
obliquity. Likewise the components of the 
resultants A H, A F, ete. 

It seems, then, that the journal pressure 

| depends upon the obliquity. 


But we all 
know that the obliq- 
uity depends upon 
the form of tooth; 


therefore, the journal 


K pressure is influenced 
e 4 by the form of tooth. 
ae The resultants A /’, 

} A F, ete., would rep- 


true 
dition of the jour al 


resent the con- 
pressure, if there was 
no friction 
the tooth 

but this introduces an- 
other force, A U,on tlie 
journal bearing, and 
it is equal to the nor- 
mal force M J multi- 
plied by the coefficient of friction, and acts 
at right angles to J // or M L. Compound- 
ing this with the resultant A 2H, we get the 
final resultant A 7’. A U varies with the 
obliquity, both in direction and intensity. 
While the point of contact J is 
the angle of approach, A U has the effect to 
increase the journal friction, and to decrease 
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it while contact is within the angle of recess 
(as at G), because then it acts in the opposite 
direction, A Z, giving the resultant A NV. 

On the journal bearing B, this force, B V, 
is always equal and opposite to A U. B W 
and B X, then, represent the resultants, on 
the journal bearing 2, of the normal pressure, 
aud sliding pressure, while the point of con- 
tact moves in the angles of approach and 
recess, respectively. By compounding these 
with the useful resistance, we would get the 
total pressure at the journal B of the driven 
wheel. 

Now, is the efficiency practically inde- 
pendent of the journal pressure ? 

Let V—Angular velocity of large gear A. 
a wen“ S#. 
R=Radii of journals (the two supposed | 
to be equal). 
N=Normal pressure 1, M. 
‘© f =Coefficient of friction. 
b =I LF, distance of point of contact 
from pitch point. 
» =Rate at which’ work is absorbed by 
friction at any instant. 
«© W =Total work lost in the time ¢. 


As we have seen above, there are three 
points at which the work lost is influenced 
by the obliquity O—viz., the journals A and 
B. and the point of contact L. Suppose, | 
now, we consider the loss of power due to the 
normal pressure only, then— 


“sé “cc 


| 
| 
The rate of the loss of power | 


Gris ots Ren AG saeins lek NG ae V3 

The rate of the loss of power 
Se ee oe .... B=NfRe. 

The rate of the loss of power | 
SE icc eee caer es a es CS ee 8 L= NSf(V + vd. 


Therefore, the total rate at which power is | 
lost is: 


w=NfRV+NfR0+NSf(V + 0)); or, 
w=Nf(V+o0R+Nf(V +0). i) 
The total work lost in the time ¢, supposing | 
w to be constant, is : | 
W=wt=Nft(V+0R +Nft(V+r)d. (2) | 
The two terms of the second member of | 
this equation are exactly alike, with the ex- | 
ception of R and b. AF is constant and 
}) is variable. Suppose 0} to be constant 
(as assumed above to make ~ constant), 
the beginning or ending of contact; then in 
actual practice the first term (journal friction) 
is almost always greater than the second term 
(tooth surface friction), since R is most 
always greater than }. But, as the mean | 
value of } for a given time ¢ is only one-half | 
of its maximum value, the journal friction in | 
actual practice must necessarily be consider- | 
ably in excess of the sliding friction of the 
teeth. 
‘“cmall” and inconsiderable, as Mr. Grant | 





Hence, neglecting the first term as | 


does, becomes a fruitful source of error. 
Now, the above comparison is made for that 


part of the friction only, which is directly a 
function of the obliquity. 
termine the actual efficiency, then we would 


If we were to de- 


have to take into account the (total journal 


pressure, as explained above. 

To make a comparison between involute | 
and epicycloidal teeth, equation (2) may be 
written : 

W = (function O) (function >) (V+7)(R+))f. 
(3) 

In actual practice, the mean obliquity 0 is 
always less with the epicycloid than the 
involute, and therefore ‘‘ (function ()”’ is less 
the 
value of } is generally smaller for the former 
curve than the latter. 

This is*clearly shown in the example of 
Fig. 3, which represents two gears of two 
pitech—40 and 56 teeth. C and D are the 
pitch circles; H, #’ the addendum circles. If 


on the former curve; also, maximum 


the gears have involute teeth, then the path 
of contact will be on the straight line @G K J, | 
having the usual obliquity of 145°, as shown. 
If the wheels rotate, as shown by the arrows, 
the contact will begin at (, the intersection of 
the addendum circle /, and the path of con- 
tact GJ. 
shown. The approaching action @ KX is 1,%,", 


The end of contact will be at ./, as 


and the recess A J is 13 
Now, if the same wheels have epicycloidal 
teeth, the describing circles 1, M, will be 3} 








diameter for two pitch, and the path of con- 
tact will be the ogee line // K J. The con- 
tact will begin and end at H and J respec- 
tively, as shown by the dotted tooth curves. 
In this case the recess A / is 1,5; ', and the 
approach A // 1,% 
greater, we find the maximum obliquity on 
this side, and it is 20°. 


The recess being the 


Hence, we have the 
mean values : 

For involute teeth, A J=b=1% and O 
144°. For epicycloidal teeth, A [=)=—1 5, 
and 0=10°, 0 and d being both less for the 
latter than the former curve. But any varia- 


tion of W in equation (3) depends only upon 


| O and bd, therefore W, the work lost, must be 


less for epicycloidal than it is for involute 


| teeth. 


SIZING 

Mr. Grant (Feb. 6 issue) does not 
understand my remarks on the above subject, 
so I will explain more fully. 


BEVEL GEAR BLANKS, 


seem to 





sé 


reducing the face. Does this 
number of teeth?’ We see it has the same 
teeth it had before it was cut off, and 32 is 
the number. But the diameter C is smaller 
than it was before (D). 

Now this is, in effect, the only permanent 
mistake that can be made by getting the di- 
ameter J) too small in sizing the blank. That 
is, the apex distance # is reduced. The lathe- 


man has no excuse for getting the face angle | 


wrong when he has the dimension, 35° 42’; 
before him, supposing that he has the tools he 
needs for doing the job. If he gets the angle too 
small, so as to bring the apex to F, all he has 
to do is to turn a little more off the small 
end to increase the angle until it is right. If 
he gets it too large, so as to bring the apex to 
H, he can turn some off the large end, and 
make it right. But in facing off the back 
there may not be stock enough to make the 


required diameter D (or the apex distance /), | 
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CorE OVEN. 


First, it seems necessary to explain that by 


’ 


‘‘ sizing bevel gears”? we mean the operation 
of turning the blank to its proper form and 
size, and this is usually done in the machine 
shop and notin the drawingroom. Designing 
agear is entirely a different thing, and precedes 
This we all know. ‘‘ If 
he had looked twice he would have seen that ”’ 


the former process. 


I was speaking of s/zing gears, and not of 
” 


‘‘ original designing. 
In Fig. 2 we have a bevel gear—dimensions 

as follows: 

Pitch angle = 33°, 42. 

Addendum angle = 2°. 

Face angle = 35°, 42. 

Cutting angle = 31°, 24, 
32 teeth. 
8 pitch. 
Pitch diameter = 4 
Blank diameter 1.21 
Face = 13 
32 teeth cut 
Now cut off some at 


Suppose the gear is finished 
and all in good order. 
the back, down to the dotted lines A and B, 


or the machinist may have made a mistake 
Whichever it 
may be, there is no excuse for getting the angles 
wrong. 


otherwise, and got it too small. 


The pitch angle K depends upon 


the velocity ratio only, which is constant. The | 


addendum angle / depends upon the number 
of teeth and the pitch angle only 


t I 2 sin. K 
an. 
N 
N being the number of teeth; or 
2 sin. K 
N 
tan. I. 


K and / are 
constant for any given gear, V_ is always the 


From this we see that since 


same whether the diameter J) is two inches 
or two miles. 


If the of 
turned too small, reducing the apex distance 


diameter one gear has been 
to L, then, as Mr. Grant says, its mate must 
reduced correspondingly, ¢. ¢., to the 


always measured on 


be 
same apex distance J 
the pitch cone. As was stated before, in 
practice we usually measure this distance in- 


directly by the blank diameter LD. 


change the 


Of course, there is nothing to prevent re- 
designing the gear and increasing the number 
| of teeth to decrease the addendum angle J, 
thus making entirely a different gear than was 
originally intended, but where the necessity 
of this comes in, I cannot see. 


> —-—— 


Core Oven. 


By Roserr E. Masters. 


There are a number of small foundries, 
termed ‘‘ country shops,” that make a class of 
work wherein they use a number of small and 
ordinary-sized cores, and yet have no arrange- 


| ‘ 
| ments whatever for drying them. 


If they run 
| by steam-power, they will put them on top of 
the boiler or in the smoke-box to dry, and waste 
more time in a year watching the cores to keep 
them from burning than would pay for a con- 
venient core oven. Or if the foundry is run 
horse-power, they will have 
plates full of cores ready when they fire up 
the ladles, and, putting a couple of bars 
across the ladle, set the plates thereon to dry ; 
in this case the heat is all on the under side 
of the plates, and results in the cores getting 
burned on the sides next to the plate before 
they are dried on the upper side, unless they 


by water or 


are turned over, which act is accompanied 
with a great deal of danger of burned fingers 
and broken cores. 

Some of the boys may smile at the idea of 
a foundry running by horse-power. I have 
in mind a foundry that used to turn out some 
very good work of the smaller class, running, 
on an average, three 1,500 Ib. ‘ heats” per 
week. When ready to cast, the horses were 
brought in and hitched to the horse-power, 
and, when everything was in readiness for a 
start, the driver would give the word ‘ Git 
up,” and that was the last you could hear of 
the human voice in that shop until the heat 
was taken off and the horses stopped. The 
fan made so much noise that it could be heard 
for a distance of a mile or more. In this 
foundry they had no oven at all for drying 
cores, although they used quite a number. 
The foundry was situated on a lot adjoining 
the residence of the man that run it. When 
he needed cores, he would fill some plates 
with them in the foundry, then carry them to 
the house, and put them in the oven of the 
kitchen stove. There seemed to be a very 
fair understanding between the man. and his 
wife, so that his ‘‘ baking cores” did not 
interfere with her baking bread. 

The accompanying cuts will show a cheap, 
convenient 


oven for ‘‘country foundries,” 





and can be used to advantage in large shops. 
All the plates for this oven can be cast in 


| 
| open sand with only a few lugs and strips for 


| patterns, or, if asmoother outside appearance is 
desired, cheap plain patterns can be made and 
the castings made in flasks. 
| Fig. 1 is a cast-iron plate 3” thick, 2’6''x4. 
| ‘This plate has an angle lug A, A ateach cor- 
| ner; there are two pieces of this cast—one 
| with a large hole in the center, shown by the 
holes (, C. This is 
placed over the top of an ‘‘ egg-shaped” 
stove, as seen by the dotted line D D, Fig. 2. 
Half-inch rods are put through the holes C, C, 
jand through the ends of a wrought-iron bar 
placed across the stove and 
| screwed fast. This gives a firm foundation for 


line at B, andtwo §” 


underneath 
| the oven, and keeps it from tipping. 

Two plates 2’ 6” square, with ribs on them, 
seen in section, Fig. 3, are cast for the sides 
of the oven; these ribs are rests for cast or 
wrought-iron bars to set the core plates on. 
A plain plate is cast for the back, and a 
frame, Fig. 4, is cast for the front, with lugs 
on it, for the sheet-iron doors H, H, Fig. 2, to 
swing on. ‘The second plate, Fig. 1, is cast 
with angle lugs at each corner, and a hole /’ 
in the center large enough to fit over the pipe 
for the top of the oven. ‘The sides, front and 

back plates are bolted to the top and bottom 
plates through the lugs A, .!,as shown at (/,G, 
Fig. 2. 

This style of oven does not need to be con- 
fined to stoves having a pipe directly on top. 
It can be used on a stove with a flat top, hav- 
ing a hole cast in the bottom plate to suit the 
top of the stove, and the stove pipe can be 

| outside of the oven altogether for that matter, 


It is illustrated in this manner simply be- 
cause we had a stove of this style in the core- 
room for heating purposes, and built an oven 
on it to dry cores that we needed in a hurry 
through the day, thereby making the same 
fuel answer a double purpose—viz., heating 
the core-room and drying a large number of 


cores. I have dried cores 2} diameter in 


this oven in thirty minutes. By removing 


the bars from the upper shelves, a good-sized 


“ec ’ 


core can be dried for country shops” with- 


out being burned or covered with soot. 


Re 


LETTERS FROM PRACTICAL MEN, 


Lining Engine Lathes, 
Editor American Machinist: 


10th, Chas. S. 


Beach in his remarks does not seem to under- 


In your issue of April 


stand my article and sketch of March 27th, 


or he would see that it is applicable to any 


lathe in use, no matter how old or whose 


make. I will try and make it more plain. 
It is simply to drill two holes and cut a 
to $ 


wide, and double the width up and down (ac- 


slot through the head stock ,', or more 
cording to size of lathe) just below the bot- 
tom of box and through the seat ; then cutting 
ataper channel in bottom of box to corres- 
pond, and to match taper of key. 


25 


My experience of years running and 
light this: 


If properly oiled and cared for, the outer box 


building and heavy lathes is 
needs but little adjustment for years, except 
to keep it from being box-bound, unless the 
front bearing is short and small—now being 
replaced by large and long ones in modern 
make. 

His reference to the Brown & Sharpe Manu- 
facturing Company’s\ treatise on universal 
milling machines, as [ understand it, means 
the solid box taper bearing, which makes a 
very poor rig for lathes, but well adapted to 
milling machinery. 

I had under my charge in Canada two 
shafting luthes built years ago by a Toronto 
firm, in which the taper bearing solid box 
was used, and as they were worn down we 
had to shim up between head-stock and shears 
to raise the center; this caused them to chatter, 
giving a great deal of trouble. 

I do not believe anything can be substituted 
for the half box whichis as good in all respects. 

I must take exceptions to his way of test- 
All chucks should be 
It 


is simply impossible to get a spindle right the 


ing, as being unhandy. 
out of the way and the box free to get at. 


first time testing, no matter how accurate one 
It takes just a little more or a little 
Fach time trying, the lathe 
must be put together and taken apart for the 


may be. 
less packing. 


packing, and the test centers put in and tried 
again to see if it is all right before it can be 
passed. 

Now my way of doing the testing is to take 
two sticks, different lengths, a little larger 
square than the hole in spindle for the center. 

Fit one end of each in the hole, having the 
stick true. Cut the 
and chalk it. 

Put in the short one first 


run other end smooth 
and the belt on 
the fast speed, bring up the foot stock (hav- 
ing the dead center and spindle about 3” out) 
to nearly touch the end of the stick. Fasten 
all snug as for use in turning, then with a 
sharp pencil, with the dead center for a rest, 
make as small a mark as possible. 

This will show how the live spindle will 
Stop the 
lathe, bring one square on top, mark the 


sun or lead to the dead center. 
g 


position of center both top and side towards 
you as near as may be. 

Loosen the tail stock, take out the stick 
and put in the other one, and proceed as 
before. 

The 
which way the spindle must go, either up or 
Should the mark on the 
long stick show below the center the front 
Should both show below 
A little practice 
and study will show how to do it by anyone 


difference between them will show 


down or sidewise. 


box must go up. 
the center both must go up. 


after the above test. The test pieces may be 
made of round iron or steel and kept with the 
lathe for test centers. 


If belts are used with the hair or smooth 
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perpendicular (or the counter shaft back or] 
front of center over lathes) they need not be 

so tight, and will drive more and last longer, 

giving less wear to outer boxes. 

He says that it has never been his fortune 

to find a lathe that would stand the test with- 

out overhauling. 


i060 


The one mentioned being out ;%%; in 3 6 
when new, does not speak very well for the 
maker. One used for months would certainly 
I have tested a great many makes 
and found but that showed the 


slightest difference, and when that was ex- 


show out. 
have one 
amined asmall piece of dirt had got under 
of put 
together again all came right. I do not see 


one corner head-stock, and when 


how they can come any other way than true 
from the manner of planing and boring by 
the builders, as all first-class makers have 
made special tools for the purpose. 

Wo. H. Buruer. 





Steam Heating vs. Furnace Heating. 


Editor American Machinist: 


In your issue of March 27,-1886, there is an 


article entitled ‘‘ Heating Dwellings by 
Steam’’; also in your issue of April 10, there 
is an article entitled ‘‘ Steam Heating 7s. 


’ 


The writer of the latter 
article says that he cannot think the writer 


Furnace Heating.’ 


of the article of March 27 has given much 
thought to the subject. Now, I cannot think 


that the writer of the article of April 10 
has given much thought to the subject of 
heating dwellings by steam. He says the ad- 


vantages a furnace has over steam are, 


‘¢ First, and most important, a supply of 
fresh, warm (not hot) air, and a complete sys- 
tem of ventilation not possible with steam.” 
[I want to In the first 
place, I would like to tell him that there are 
600 heated 
in Philadelphia, and better ventilation cannot 
be had. 
room (called direct radiation), but by the 


correct the writer. 


more than houses by steam 


It is not all done by the pipes in the 


heating surface in the cellar (called indirect 
radiation). 

Now, 
take the air 


radiation, 
of the 
direct tothe bench or benches of radiators, 


to this indirect 


from 


as we 


the outside house 
through an air-tight wooden box or galvan- 


ized iron box. These radiators are boxed 


around tightly, with a space at the bottom 
for the cold air, and a space at the top for 


the hot air, with a roof perfectly level. The 
cold air comes in the box at the bottom, 
passes through the radiators to the top, 


thence up the flue to the room that is to be 
heated. These radiators are connected to- 
gether; the steam goes in at one end and 
at the The 
steam is taken back to the boiler through 
the 
gallons of water a week. 


passes out other. condensed 


return-pipe, consuming about three 


By this system, the 
collect in the chamber of 
but 
the 
As to the running of 


dirt and dust that 
all 
through the boxes 


hot-air furnaces, passes directly 


to radiators, and 
thence up the flues. 
these steam boilers, anybody can run them. 
They regulate the draft and the water auto- 
of the 


furnaces, if you do not watch your 


matically, whereas in most hot-air 


vapor 





side to pulley, and a little inclination from 


pan, and keep it full of water, you will have 








TooLMAKER 


cold air does not have to pass through the | 





the driest kind of hot air. Furthermore, I 
would like the writer of the article of April 
10 to name me one kind of hot-air furnaces 
that will stay gas-tight for five years. I have 
seen over a dozen of these hot-air furnaces 
taken out on this one account. 

C. 


Pew 


PHILADELPHIA. 


Toolmakers’ Kinks, 
Editor American Machinist : 
One day I had atap to mill, the shank of 
which than of the car- 
riers the milling machine afforded. Being 


was larger any 
in a hurry, I devised the following, which 
is easily made. 

I took a piece of round cast-iron, 3 thick, 
and large enough for the work required. I 
chucked it of true,” bored large 
enough for shank, chipped aslot B, and tapped 
for set screw C; I bent up a ‘“‘ tail” D of }’ 


** out 

















KINKS. 


s’ 


expressed, ‘‘ drawn’) through the fire. Noy 
the higher the chimney the greater this d 
ference of pressure, and the greater t] 
strength or intensity of draft. A high sm 
chimney will pass the same volume of gas 
a low large one, because its intensity of di 
is greater—because it draws the air hard 
hence it moves the gases with a great 
velocity, and can discharge the same volu: 
through a smaller flue. We see, then, that 
velocity of gas passed, the chimneys 
equal, but in strength of draft, as measur 


by a draft gauge, they are very different. 
Now, different fuels require different int: 
sities of draft ; Cannel coal, for instance, c 
be very easily burned, while slack common 
requires a blowers but for equal quantities 
fuel the volume of air required is substantia 
the same for both. The low intensity of dr 
required by Cannel coal can be obtained 
alow chimney, while the high intensity 
quired by slack can only be obtained by 
high one or by a blower; hence the corr 
method of designing a chimney would bi 
determine the height with reference to t 
kind of fuel to be used, and then determi: 
the area from the amount to be burned. Thy 
data available for this purpose are scanty a: 
insufficient, and doubtless this method 
usually considered a theoretical and unnec: 


sary refinement, but doubtless also many fai! 
ures are to be attributed to the neglect. 
Frep. A. Hatsry 


Heating by Steam or Furnace. 
Editor American Machinist: 


In an article published in your issue of 
April 10th, ‘‘Steam Heating vs. Furna 
Heating,” some of the conclusions of th: 
writer are so erroneous they should not pass 
unanswered. 

First—It is a mistake to conclude that an: 
building can not be better warmed and bette: 


' ventilated by a proper steam heating appara 


round wire, filing a groove where it bore on 
the shank of tap, and the carrier was done. 
Of course, it is not heavy enough for lathe 
A 
to have a forging like | 


} 


work, but for milling it does very well. 


better job would be 
9 


Fig. 2, and by increasing its strength, it 


might be used for light lathe work. Fig. 3| 
shows how it is applied to work. 

Would like to hear from 
works on flat cutters or reamers, and hear | 
I 
use one like Fig. 5, which is a side view ; and 
I give very little rake, 
and grind the cutting corner like 7, a little 
the life 
The groove A makes it very 


} 


some one who} 


what shape tool is best for turning them. 
Fig. 6, is a top view. 


being enough to lengthen 
tool very much. 
easy to sharpen by merely grinding on the 
face. 

I had a screw to make for a two-jawed uni- 
versal chuck, to take place of a broken one. I 
succeeded in getting it quite true, but had to 
work on the ‘‘ cut and try” plan. I suppose 
there is a method, and would like to know it. 
I would also like to hear bearings discussed : 
whether surface means friction in all cases. 
The advocates of ball-bearings say ‘ less 
surface, less friction;” on the other hand, 
makers of flat-bed lathes claim there is less 
wear, consequently less friction. 


Frep. H. Corvin. 


Chimneys for Steam Boilers. 
Zditor American Machinist : 

In Mr. Lowe’s very instructive article on 
chimneysin the AMERIcAN Macurnist of March 
27, I note one omission, which is nearly uni- 
versal in treating this subject. 

Mr. Lowe allows nine square inches sec- 
tional area in a chimney of 50 feet height, 
and 4} square inches in one of 200 feet height 
for each horse-power, and throughout his 
paper he tacitly assumes, as is commonly 
done, that two chimneys of these two heights, 
built in accordance with these figures, will be 
This is 
The 


purpose of a chimney is to contain a column 


identical in power and properties. 
true in one sense, but not in another. 


of heated gas, by reason of which there is 
established a difference of pressure between 
This 


difference of pressure is ‘‘ draft,” and by 


its inside and its outside at its base. 


reason of it the air is forced (or, as commonly 


of the} 


tus than by any hot air furnace yet 
vented. 


in 


With steam heaters the various rooms cai 
be effectively warmed and thoroughly ventila 
ted at all timesand in any weather, no matter 


| what may be the direction of the wind; while 


with hot air furnaces it is a notorious fact 


|that it is difficult to properly warm the e 


posed rooms on windward side of the build- 
ing in cold, windy weather. 
In ventilating by a hot air furnace the 


| amount of fresh air passed through the rooms 
must necessarily be many times greater in 


weather than in still 
that 


ventilation is needed you get the most, and 


cold, windy mild, 


weather, so at such times when least 


when most ventilation is needed you get tl] 
least ; 


while with a properly constructed 
steam-heating and ventilating apparatus the 
amount of fresh air admitted is under pe: 
fect control, and can at all times be adjusted 
to the requirements of the weather: hence 
the great economy of fuel in a steam heater 
as compared with a hot air furnace. 
Second—It conclude that 
the air from a low pressure steam heater i 


is a mistake to 


hot or dry as compared with the air from a 
hot air furnace. 

The air passing over the hot surface of t! 
red-hot iron fire pot of a furnace has tl] 
moisture and life burnt out of it, while th. 
air passing over a low pressure stea 
radiator carrying from one to five poun 
steam is raised to a temperature but litt 
above boiling water, while red-hot iron is at 
a temperature of from 1,000 to 2,000 degre: 
Hence, the 


moisture, while the furnace air does not and 


steam-warmed air retains 


cannot. 
Third 
and smoke and dust and ashes do not pa 


It is a mistake to conclude that g 
from a furnace into the rooms to be warm 
no matter how large nor how tight the con 
struction of the box leading cold air to t! 
furnace, as the gas and dust come from t! 
furnace itself ; the intense heat to which the 
plates of the fire-box are subjected soon 
warping these plates so as to open the joint 
and thus permit the escape of gas, smo 
and dust to the hot air flues leading direct 
into the rooms. 

A new furnace when first put up, if ca: 
fully cemented in the joints, as is customal 





and 


cal 


nal 
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may remain tight for a short period, but and everywhere. The cause of heating was a 
usually one winter or, at most, two, puts the bit of dirty tallow, which would not have hurt 
fire pot in condition to admit sufficient smoke, ' a babbitt box but that thin brass got a little 
gas and dust into the rooms to render the air / warm and had to expand. 
unwholesome and furnish ample dirt for the the cast-iron backing, but being riveted at 
housekeeper. each end it just bulged out against the shaft, 
It is not a mistake to caution purchasers to| and, as I always run my boxes close, there 
select a furnace that is so constructed that it} was no room. It was the quickest heat I ever 
is impossible for any gas to escape from the|saw. The babbitt was out at bottom of box, 
fire box, but unfortunately no such‘hot air | and the tallow not melted in the top. I re- 
furnace has yet been produced. placed the side boxes with solid phosphor- 
The first cost of a hot air furnace is con-| bronze of same size, and have no trouble. 
siderably less than for a first class steam| Mr. Hoffman recommends the side boxes 
heater, but the cost of frequent repairs toj| divided in the center, so each wedge acts | 
the furnace from causes above noted soon|independently. He is right, for I find on| 
makes the cost of a furnace as much or even|inspecting mine, after a season’s run, that 
more than for a steam heater, while the extra| they wear on the crank side, and when trying 
cost for fuel for a furnace very soon makes aj to adjust them the center wears the hardest, 
steam heater far the cheapest as well as the|and I have to scrape them to fit. The divided 
best investment. box would be better, as each piece would set 
It is the experience of numerous parties |up squarely and adjust itself. If the builder | 
who have used both hot-air furnaces and | of my engine should recognize his handwork, 
steam heaters that the latter is so far superior | I trust he will reform his ways, and if he does 
to the former in ‘effectiveness, durability, | I will have accomplished some good. 
economy of fuel and of labor of attention, T. Price. 
ease of management and quality of heat and 
method of ventilation, that there is no just 
comparison between them. 


It got longer than 





Blower or Chimney. 


Editor American Machinist : 


W. E. Haxtven. , : a 
. Your ‘‘ scissors man,” when he clips inter- 


esting items, like that on‘‘ Blower and 
Chimney ” from the ‘‘ Mechanical World and 
Steam-Users’ Journal,” should add a note of 
disapproval when such items contain a 
gross fallacy, otherwise the AMERICAN Ma- 
CHINIST may be the means of conveying mis- 


Kewanee, III. 


Steam Engine Proportions, 
Editor American Machinist: 

I notice in your columns of late some very 
good papers on the proper proportions of the 
running parts of high-speed engines. It 
strikes me that we never, or very seldom, see 
all the best proportions used in the construc- 
tion of any one engine. There is generally 
some part which proves troublesome to the 


information to its readers. The article in! 
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opinions are entitled to consideration. His 
understanding, however, of the meaning of 
the writer quoted is different from ours. To 
us it appears plain that no comparison as 
between forced and natural draft is intended, 


in the same manner; but as that should bea 


|Straight bearing owing to the expansion by 


unequal temperature of the spindle, it is 


|drawn into a tapering hole (being split), in 


jorder to adjust it. 


but that the reference is to an actual, and | 


considerable pressure around the heating sur- 
face of a boiler. 
for this purpose simply because it is the most 
available means. 
forced into the ash-pit, and the outlet beyond 
the heating surface ‘‘ choked.” This puts the 
heating surface and fire under pressure, the 
tendency being to more nearly equalize the 
The fact that 
there is considerable pressure beyond the fire 


value of the heating surfaces. 
is depended upon not to permit the escape of 


the hot gases by the readiest route, without 
reference to contact with heating surface. | 


% <1 
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engineer. I believe it is because the makers 
have not the time nor the opportunity of 
watching how all the different parts act after 
the engines are sold and running. 

Who is to tell the builder that the crank-pins 
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of his engines are too small, or that the piston 
is too narrow to wear well at the speed the 
engine runs? Not the buyer, for he lays the 
blame of a hot crank-pin or a scored cylinder 
on the engineer, and after he (the engineer) produced by a chimney and the pressure 
is disposed of, the next man has the former produced by a blower are essentially different 
engineer to put all blame on. I have an idea| things, and differ in their effects. 
that if some of your readers who have|‘‘If the air which makes the fire burn be 
troublesome engines, and who know enough | drawn through the fire under pressure, & 
about the thing to place the cause of the | greater and denser body of heat will operate 
trouble, would write on the subject, it would | upon the heating surfaces than possibly can 
be good for the engineer of the future, if not}Under any kind of draft, either forced or 
for us, as the builder would profit by our | 2atural.” 
experience and perhaps remedy defects. The ‘‘ draft” of a furnace is simply its ca- 
At present I am in charge of an engine 30’ pacity for getting air to the fire and for get- 
bore x 42” stroke, plain slide valve, running It de- 
83 revolutions per minute, steam pressure 85 | pends on the area and shape of the air and 
lbs. I have had plenty of trouble with it, as | g@5 passages, and on the difference of pressure 
we require all the power we can get out of it between the air entering the furnace and the 
for a large saw mill. And right here I wish | a8 escaping at the chimney. This difference 
to remark that a saw mill will find all the weak | Of pressure is what is ordinarily called the 
points in an engine. The proportions of the draft. If the pressure of the atmosphere at 
engine at first sight seem very good, but I the ash-pit door is, say, 15 lbs. per square 
found out that extremes can meet even in an | inch, or, say, 30 inches of mercury barometric 
engine, for some parts are worthy of better 


Fia. 


question is based on the fallacy that the draft | 


It says: 


ting rid of its gases of combustion. 


pressure, and the pressure of the waste gases 
in the chimney is exactly the same, there will 
the chimney will not *‘ draw.” 


company than they have. The crank-pin is 
74" diameter and 53” long, and has never 
warmed up, although we run night and day, 
but the piston could not be kept from cutting, 


no matter how well fitted up and lubricated, 


be no draft 
But if the chimney is high enough, and the 
gases in it warm enough, there may be a dif- 
ference of pressure of, say, one inch of water 
(equal to about ,';th of an inch of the mer- 
cury barometer, or .036 lb.), and this will 
make a strong draft. The same result will be 
produced if the tall chimney is dispensed 
with, and the same difference of pressure pro- 
duced by a blower. In the latter case, the 
pressure at the ash-pit will be 15.036 lbs. per 
square inch and at the chimney 15 lbs., and 
in the former case t e ash-pit pressure will be 
15 lbs. and the pressure at the chimney 
14.964 lbs., the difference of pressure being 
.036 lb. in either case. 

There is no difference in effect upon the 
heating surfaces, whether the draft is pro- 
with brass). Here is the funny part. The | duced by blower or chimney. The question 
maker thought as long as brass was inter-| which should be used is generally one of rela- 
posed, let it be never so thin, it would act as | tive first cost, convenience or controllability 
well as solid boxes. Well, it did run well at | under variable conditions, and its solution will 
first, quite cool, showing the journal was all | vary according to circumstances. 
right for size, when all at once, in about five | Wm. KeEnr. 
minutes, I had to shut down the mill for a! [Our correspondent is an engineer of much 
day. Box had heated, and babbitt wasanywhere experience in the matter referred to, and his | 


because it was only 4’ wide (or narrow). 
Some one will remark, ‘‘ Oh, he set the 
rings out too tight.” Well, I admit that; but 
what can you do when the piston covers the 
ports at each end of stroke, and the entering 
steam bangs it over, if there is the least slack 
to the springs. I am certain my cylinder 
would be smooth to-day if the piston had 
been 8” long, and steam ports recessed into 
the covers. But this was only a trifling de- 
fect compared with the crank-shaft bearing. 
The crank-shaft was 12’ diameter; pillow 
block, 20° long; bottom and top quarter- 
boxes babbitted ; side boxes cast iron (lined 








Lining Up Engine Lathes, 
Editor American Machinist : 

Noticing articles in recent issues of your 
paper on Lining Engine Lathes, 1 will give a 
As Chas. 
S. Beach says, ‘it would be astep in the 
to abandon the old half- 
box and substitute a solid, hardened box of 


little of my views on the subject. 


” 


right direction 


such'shape that the wear can be taken up by 
longitudinal movement, such as used in the 
Brown & Sharpe milling machine and lathe. 
This, however, will only retain original accu- 
racy in @ measure, as lathes are known to 
wear more in one direction than another ; 
therefore this box may be worn more on one 
side than the other, and they would in time 
get out of line, for there is no such material 
It will therefore be 
seen that the spindle would still have some 


as will not wear at all. 


chances to get out of line. My plan to rem- 
edy this trouble would be to bore out the 
head stock for these boxes, slightly tapering 
for the forward box, and instead of a tightly 
driven box with a flange, I would thread the 
ends of it on that part which projects 
beyond the surface of the stock, and alsoa 
threaded each end of the box 


to be 


ring on 


operated by a spanner’ wrench. 


Now, by slackening the inside ring, and 
drawing up the outside ring, the box will 
be relieved of the taper, and can then be 
turned very readily, and drawn back tightly 
The 
box may in this way be frequently turned 


into place again by the inside ring. 


one-half revolution, as_ it 
done. Thus it will be seen that that part of 
the box which had the most wear is now put 


can be quickly 


to the opposite point, and the wear will be 
changed. By this means we can preserve the 
original accuracy, at least to a greater degree 
than any other way I know of, and I think 
practically it would be very reliable. 

To lubricate this box, I would turn a 
groove around the outside of the box, of 
good size, which would meet the oil-hole in 
casting and bore three or four holes from the 
groove to admit the oil to the bearing, so that 
in any position of the box the lubricating 


would be sure. The rear box can be turned 


That is the air would be| 


We cannot rely on the 
friction for holding it from turning; there- 


| fore a dowel pin is necessary, and two slots 


_ | 
Forced draft would be used 


| 
| very 


|the spindle would be preserved. 





for it to enter, would prevent turning and 
allow the half turns of the box. By this 
means the changing of the boxes would be a 
small matter, and true alignment of 
The addi- 
tional cost to apply the box in this way 
would be very little, and I think that lathe 
builders would do well to adopt something of 
this kind. 
A. B. Lanpis. 
Waynesboro, Pa. 
+ te > 


Gating, Clamping and Securing Chaplets. 
By Marruew WIrarp. 

In casting a cross pipe, 10 feet long and 
weighing about 600 Ibs., my method is to cast 
from the top through four }” gates at each 
end, each gate tapered to 3” at bottom. 

No moulder would think it necessary to put 
a riser on the nozzle flange ? because it is on 
the bottom and he knows the metal above 
will make it solid, but would look for shrink- 
age on top of pipe § or flange “5. Then why 
not treat them in the same manner and make 
them the bottom. Also by giving sufficient 
to the gates, he will get exactly 
the same results as with 7, but always bear in 
mind that it is the height of metal that gives 
it density, not the ww/dth; therefore he must 


height 


confine himself to small gates, for large ones 
or large basins will have exactly the opposite 
effect, and in addition will add greatly to the 
labor and to the cost. The gates % are con- 
nected by channel { made sufficiently large to 
feed them freely, but always to be made 
narrow and round in bottom 3, so the metal 
will flow deep to fill the openings and keep 
the air from passing up; ? is} deep only, but 
much wider than ;, ‘‘it being directly under the 
pouring gate,” to fill it quickly ; for runner- 
box use two parts, the bottom one } to protect 
the bars, and the top one 2 as a cover to save 
both time, and the metal to fill a large open 
basin, 


which is objectionable for 


The clamp 3 
3 


many 
for medium or light 
work is made from 1} x 3’ Bessemer steel, 
the lower end }, forged with a pad to protect 
the bottom the sliding clamp 2 of 
cast-iron cored taperon the back. For key 3 
use 2° screw with about 5 it] 


reasons. 


board ; 
4 
long, 3, which with 
one hand can be set firm enough for any 
The first would seem to bea 
large, but to equip a foundry with them is 
much cheaper, as they can be adjusted to any 
height of flask and changed quickly from one 
position to another, so that a very few will 
answer when many cast or wrought ones of 


casting. cost 


set lengths would be required, besides the 
certainty that they will be effective. The 


Rr 


cross-bar } and thumb-screw 3 is a very cheap 


i 
and positive way to hold the chaplet 3 in posi- 
tion; there is no objection to the length * to 
reach wider flasks, but if for large, heavy 
work to be weighted, they should be made 
with double bars to reach two or more chap- 
lets, with adjustable pad and screw to avoid 
the uncertainty of wedges. There should be 
racks provided to hang the clamps on, which 
can be done ata very slight cost,and then kept 
in their place at all times when not in use, as 
well also as all other tools. There is no 
‘an’t be kept in as 
perfect order as a machine shop or other 


reason why a foundry 


manufacturing establishment; the tools and 
other appliances for a foundry are costly, and 
the workman has no right to keep them in 
disorder or to destroy them. 


ei - 


[In the engravings which accompany above 
article on ‘‘ Gating, Clamping and Securing 
Chaplets,” the fractions 4, 3, 3, 4, ete., are 
used, referring to 4, Fig. 3; 5, Fig. 2, and 
other parts of the engraving in like manner. 

By this method the use of the term Fig. 2 is 
dispensed with every time that cut is referred 
to. When describing a matter in which sev- 
eral cuts are used which must be referred to 
again and again, this method of reference 
seems to have a peculiar adaptation. | 
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Evidences of Mechanical Progress. 


There are many evidences of recent progress 
in mechanical matters, and one needs to be 
a close observer to keep well informed of 
changes that are being made. Every line of 
manufacturing has its improvements, which 
must be observed from within, but there are 
not a few matters of mechanical progress 
that are plainly open to the public. He who 
travels by rail may notice that locomotives are 
being built heavier, and are drawing longer 
and more heavily-loaded cars ; also that speeds 
of trains are increasing. The absence of 
clouds of smoke and cinders blowing into the 
faces of the passengers can be traced usually 
to the extension of smoke-boxes and better draft 
appliances, which are being adopted by most 
As the traveler is 
whirled through the country after dark in an 
easy, comfortable seat on a car finished in 
artistic style, he observes that cities and vil- 
lages, whose streets were formerly outlined 
only by rows of dim gas lights, have become 


| brilliantly illuminated by clusters of electric 


lights on tall poles. The web perfecting 
printing press, that a fey years ago was be- 


lieved to be the very acme of mechanical 


| skill in that direction, has been much im- 


proved, and, it is believed, will be brought to 
Higher pressures of 
steam are being carried both on locomotives 
marine boilers. Inside the shop, 


and on 


| where master minds are planning these ele- 
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Se We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

GP We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 


ments of progress, more powerful and efficient 
tools are being used in turning, boring and 


| cutting metal than were to be had even a few 


months ago. Machinery is being devised to 
do what has almost always been done by hand 
in the foundry and the boiler shop. Me- 
chanics who carefully study what has been 
achieved by others are the ones who partici- 
pate in bringing about these progressive 
changes that are of so much value to the 
public at large. 

a _ 


Dead Stock, 


Is there any other business in which so 
much waste 1s permitted by the accumula- 
tion of stock just too good for the scrap heap 


|or cupola as in the average general machine 


shop ? 


specially interested in the occupations we represent, | 


on subjects pertaining to machinery. 

CB Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 





NEW YORK, MAY 1, 1886. 





CONTENTS. 
PAGE 
Breniser’s Continuous Acting Ratchet Drill and 
DEIMSIRDIO TNOO. «oo 0.0cccvenesservccccconces 7 1 


Compound Engines for Stationary or Factory 


Purposes. By William H. Hoffman........... 1 
NE IG i oc 9.65500.00 bene panacea nes aan Oe 
Two-Inch Cutting Off and Centering Machine... 2 
Emery Wheels and their Uses. By L. Best..... 2 
Making Gear Patterns. By F. W. Barrows.....  £ 
Machine Shop Photography. By James F Ho- 

te 5) and a eek cas £004:665600b000 8 0040006 3 
Employers and Workmen...........s.es+sseeee: 3 
Traction Recording Dynamometer..... APA ee 4 
Efficiency of Gear ‘Teeth—Sizing Bevel Gear 

ON eee cre 4 
Core Oven. By Robert E. Masters.............. 5 
Letters from Practical Men—Lining Engine 

Lathes. By Wm. H. Butler—Steam Heating 

vs. Furnace Heating—Toolmakers’ Kinks. By 
* Fred. H. Colvin—Chimneys for Steam Boilers. 

By Fred. A. Halsey—Heating by Steam or 

Furnace. W. EK. Haxton—Steam Engine Pro- 

portions. By TIT. Price—Blower or Chimney. 

By Wm. Kent—-Lining Up Engine Lathes. By 

PE. 2) cscs capuebsnanssAeseesdewss%ee 9 
Gating, Clamping and Securing Chaplets. By 

Ry rere Tener re ree re 7 
Evidences of Mechanical Progress.............. S 
DT. Ura ocaahh sadagh a kWeheeenesoechs aen00e S 
The Industrial Exposition at Cincinnati....... 8 
EES RE TRI TS SS er 8 
qnecmene ME ADSWOFE, occccnseecvesscovcesere = 
Business Specials......... Aen ehhad anaes teaks 9 
Manufactures ........... tee haar. Sadan dh weahe we 9 





Around the majority of such shops 
old machines and parts and pieces of ma- 
chinery are allowed to accumulate, when 
there is no probability of their ever serving 
any useful purpose—it looks like waste 
break them up, is, nine times out of ten, the 
only excuse for their preservation. ‘There 
seems to be an unwritten law against destroy- 
ing anything around a machine shop that 
ever has been of service, so long at least as 
room for storing it can be found. 


to 


There are two lights in which this subject 
One is the unsight- 
liness of such displays to those not accus- 
tomed to them ; 
ance likely to lead customers to the belief 
that in some way it is indicative of the kind 
of work done in the shop. 


is worth considering. 


the old junk-shop appear- 


As between two 
shops in and around one of which these old 
machines and pieces are asse mbled, and the 
other the reverse of this, a new customer is 


morally certain to select the latter. The 
word machinist is somehow associated with 
something new and good, and not with 


dilapidated antediluvian surroundings. 

The other way to look at it is the actual 
loss that can be computed in dollars and 
cents of carrying worthless stock of this 
kind. 
stood in the way for twenty years, was at the 
beginning of that time worth 


Some old piece of machinery that has 


twenty-five 
dollars for scrap. At the end it is worth con- 
siderably less, and the twenty-five dollars 
could have been used in the intervening 
time as a basis for doing a good deal of busi- 
ness. Old steam engines away behind any 
possibility of usefulness, are preserved for a 
customer that never comes, until if the money 
they were worth, at the beginning, to break 
up, had been allowed to accumulate at interest 
it would have reached a sum equal to the 
price of a first class modern machine. 

A careful observation of the dead stock in 
and around a machine shop, and the applica- 
tion of a little arithmetic, will often reveal a 


leak that was not supposed to exist. 
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The Industrial Exposition at Cincinnati. | 


The managers of the Cincinnati Industrial 
Exhibition are to be congratulated upon dis- 
carding the award system this year and asking 
for articles of every kind to be entered for 
exhibition only. This plan goes into effect 
at the next fall (the thirteenth) exhibition, 
which opens Sept. Ist, and closes Oct. 9th. 
The competitive award system never worked 
smoothly and satisfactorily at any industrial 
exposition. It has caused no end of trouble 


and has produced hardly any good. In their 


circular the managers say : 


While inviting attention to the rules of the 
first exhibition under the new system, the 
Board of Commissioners desire to state that 
the question of awarding premiums has been 
carefully considered, and we are convinced 
from the experience gained during the first 
series of twelve expositions, and which have 
been a continued triumph as mediums de- 
veloping industry and art, that the time has 
arrived for a change. In many cases the 
awards are unwise and injurious to the rival 
competitors, and very frequently result in 
disappointment and dissatisfaction to the 
majority of the exhibitors. This exposition 
being the ‘‘ inauguration of the new series,” 
we have concluded, as the more prudent 
course to pursue, for all exhibitors to make 
their displays in conformity to the new rules, 
leaving the decision as to merit to a discrimi- 
nating public, who really are the unbiased 
judges, and whose conclusions possess the 
greatest value to the exhibitor. 


This is exactly the position upon the award 
question that the American Macuinist has 
advocated during the last four years. The 
annual exhibitions at Cincinnati have hereto- 
fore taken a front rank and this change will 
make them still more useful. They are not 
conducted as a private enterprise, but by a 
board of commissioners appointed by the 
Chamber of Commerce, the Board of Trade 
and the Ohio Mechanic’s Institute. Goods 
will be received for exhibition on and after 
August 11th, and applications for space can 
be sent now. Machinery will be a leading 
feature of the display. 


- 7a 


Personal. 


We find the following item regarding Mr. 
Robert E. Masters, whose foundry articles 
have been received with so much favor by our 
readers, in the Beloit (Wis.) Daily Free Press 
of recent date. 


Mr. Robert E. Masters, foreman of the 
Eclipse Wind Engine Company’s foundry, of 
this city, has received the flattering appoint- 
ment of manager of the Tredegar Foundries, 
Richmond, Va., one of the largest establish- 
ments in the country. In consequence of this 
offer he has tendered his resignation to the 
Eclipse Company to take effect when his con- 
tract with them expiresin May. It was at the 
Columbus (Ga.) Iron Works, of which Mr. 
Masters formerly had charge, and at the 
Tredegar Foundries that most of the work of 
that class was made for the Confederate gov- 
ernment during the late war. In all that re- 
lates to foundry work in its various details, 
Mr. Masters is thoroughly skilled, and his 
contributions to the AMERICAN MacnHinist on 
these and kindred topics have made him 
widely known among iron manufacturers. 
Many of his articles are extensively copied. 
In accepting his resignation the Eclipse Com- 
pany compliment him in the highest terms on 
the capable and efficient manner in which he 
has conducted their interests. Before he 
assumed charge of the foundry, disturbances 
among the employes were quite frequent, but 
since he has had the management perfect 
understanding and good feeling have seemed 
to prevail. During their stay in Beloit Mr. 
Masters and his wife, formerly Miss Ida 
Black, have made many warm friends, who 
will sincerely regret to lose them from our 
midst and who will wish them all manner of 
prosperity in their future home. 


We can say that Mr. Masters has received 
other offers of a good position on account of 
the reputation he has among foundrymen by 
his articles in the AMERICAN Macuinist. He 
is a young man and believes in mechanical 
progress. Upon his resignation the Eclipse 
Company handed him a letter in which they 
say: 

‘‘Appreciating that you are capable of 
filling a much better position than we can 
give you, we submit to the inevitable, and 
only hope that we shall find in your successor 


| 
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‘* Assuring you of our highest esteem, not 
only as an expert in your chosen calling, but 
as a gentleman, we remain, etc.” 

——- ibe 


The recent accident on the Fitchburg Rail- 
road, in which a train went down an embank- 
menf near Deerfield, into the river, the cars 
turning several times over in their descent, 
brought out in one instance at least the value 
of special training. In one of the cars was a 
brakeman who, in the perilous descent, was 
pounded from side to side of the car, severely 
injured and chilled by the water at the bottom 
of the embankment. The car broke in two, 
and the brakeman and a passenger similarly 
roughly handled made their escape. No 
sooner had the brakeman, bruised and bleed- 
ing, got on the bank than he instructed the 
passenger to take the track in one direction 
while he went in the other, to give notice of 
the disaster. It is this quality—the faculty 
of never being thrown off their balance—that 
makes up the real value of men engaged in 
such business as railroading. That brakeman 
desérves promotion at the hands of the rail- 
road corporation. 

i 

The Engineer, of Glasgow, complains about 
the way the iron trade in England is ‘‘ ham- 
pered by prohibitory foreign tariffs.” The 
United States is of course the greatest offend- 
ing nation. 
nue reformers” in Congress had their way 
the hampering of the English iron trade 
would be greatly relieved. It would be done 
at the expense of our own iron manufacturers. 


If, however, some of our ‘‘ reve- 


- >_> 
If the contract of Thomson Brothers, Clyde- 
bank, for the Spanish war cruiser is fulfilled, 
the vessel will be a remarkable one. We 
gather from Hngineering that the vessel is to 
have a displacement of 4,300 tons, to be 300 
feet in length, 50 feet in breadth, and 31 feet 
6 inches in depth. The Messrs. Thomson 
guarantee that this vessel shall have a speed of 
205 knots per hour. No side armor is to be 
used, but she will have a complete steel deck 
below the water line, which is to be relied 
upon to protect the machinery and powder 
Space around the water-tight 
compartments will be filled with material of 
such a nature that if a shot passes through it 
will stop the hole. 
is that the vessel shall carry coal sufficient for 
steaming 5,000 miles. 
———- +> eo —___——_- 


magazines. 


One of the requirements 


‘ 


The true mechanic seldom ‘ gets stuck.” 
The fertility of resource which he possesses 
is the effect of his being the good mechanic 
that he is. Give a man the job of moving a 
weight of several tons, and you can size him 
up by the way he does the work. 
chanic will construct his rigging with what 
He will do the job with- 
out fuss or delay, while some other man 
would be hunting for lifting appliances and 
running around after help. 


The me- 


material is at hand. 


——- poe — —— 

A young steam fitter, in a letter of thanks, 
acknowledging advice in regard to learning 
steam engineering from books, says: ‘‘I am 
well aware that book reading never made a 
steam engineer, but I want to learn enough 
in that manner to enable me to make as good 
wages when I start in engineering, as I do 
now, for I must help my mother and the 
folks at home, so I will do my reading first.” 

A young man who looks so far ahead, and 
still looks out for his ‘‘mother at home,” 
stands a good chance of making his mark. 





“ape 
Believers in the supremacy of gas are in- 
clined to make merry over the fact that the 
electric light convention at Baltimore was 
held in a room lighted by fifty-cent water 
gas. 





<-> ——_ 


In spite of dullness in general business, 
building in New York, Brooklyn, Chicago 
and many other large cities is more active 
than for some years past. 
ae 
Repair work in railroad shops, owing to 








one who will continue the same system, order, the adoption of standard locomotives, is 
and general efficiency of our foundry force | coming to be done, to a great extent, on the 


which you have maintained. 





plan of duplication, 
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In the State of New Hampshire a number of | 
manufacturing concerns work the ‘‘ Granite | 
State’ for all it is worth. 
engine rooms the granite forms the floor. | 
\nchor bolts are brimstoned into holes drilled 
therein, and the engine certainly has a solid 
foundation. 


In a number of 
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Under this head we propose to answer questions sent | 


us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
Lf so requested, neither name, correct initials, nor loca- 
tion will be published. 


(184) O.M., Titusville, Pa., asks: What 
causes lard oil to separate into flakes, which stick 
to the side of the can, and stop up the spout, and 
what is the remedy? A.—We should think the oil 
was improperly prepared inthe manufacture. We 
cannot name aremedy. Possibly thoroughly mix- 
ing a small amount of mineral oil with the lard oil 
may help matters. 


(185) W.S., Cleveland, Ohio, asks: Is 
there any way to make the stroke of a piston longer 
without changing the crank of the engine? A—Not 
in an ordinarily constructed engine. 3. I have a 
tank which a pipe will fill in 15 hours, and another 


pipe will empty in 20 hours, how long will it take to | 


fill the tank while both pipes are open? A.—It is 
evident that in one hour, 1-15 the capacity of the 
tank would have been filled in, and 1-20 of the 
tank’s capacity would have been removed, leaving 
1-60 at the end of one hour, therefore 60 hours 
would be required in which to fill the tank under 
the conditions named. 


(186) F. C. G., Charlestown, Mass., writes: 
What is the rule for correctly measuring the con- 
tents of a cylinder lying on its side and partly full, 
or how can I find the area of segment of circle, the 
radius and perpendicular being unknown? A.— 
To find the cubical contents of a cylinder as above 
first calculate the area of a section of cylinder, or, 
in other words, find the area of that part of a circle 
which represents the quantity of matter in the 
cylinder. This may be done by the table, ** areas 
of the zones of a circle” in Hasvwell’s pocket-book, 
and the area thus found, if multiplied by length of 
vylinder, will give contents. The area of asegment 
of acircle may be found be reference to table in 
Haswell’s and other pocket-books. 


(187) H. D., Seneca Falls, N. Y., will find 
directions for laying out cone 
AMERICAN MACHINIST of Oct. 15, 


pulleys in the 
22, and Nov. 26, 1881. 


(188) C. H. H., Matteawan, N. Y., asks 


for a receipt for making paste to stick labels upon | 


smooth clean castings for shipping purposes. A.— 
A cheap shellac varnish will answer the purpose 
very well. Apply to the casting with a brush, then 
lay on the label and rub down with the same brush. 
By so doing a coat of shellac is applied to the sur- 
face of the label making a water-proof covering 
which effectually protects it from rain. 2. What is 
the black substance used for coating cast iron pipe 
such as is used in plumbing work, and which 
gives the pipe a neat and clean appearance? A.— 
Some pipe is dipped in a preparation of coal tar, 
but a varnish made of asphaltum is considerably 
used, which can be obtained from any dealer in 
paints. 


(189) E. B., Charleston, S. C 


wish to pump 25,000 gallons of water per day, 60 feet | 


high, from a well 25 feet deep. Can this be 
ten miles per hour? 4. 
State your case to a maker of windmills and he 
will give you allnecessary information. 2. Is there 
any rule for calculating the horse-power of a pump 
’ steam cylinder, 5” 
water through 215" pipe 60 feet high? A. 

Pumps are rated by the amount of water they will 
handle, rather than by You can 


—We should say you could, 


water cylinder, discharg- 


say 7 


ing 


horse-power. 


readily calculate the horse-power required to raise | 


water to any elevation by multiplying the number 
ff pounds of water raised per minute by the height 
in feet to which it is raised, and divide by 33,000. 


(190) J. B. Brooklyn, New York, asks: 
1. What are the relative sizes of feed pipes for 


lifferent boilers? A.—There is no rule in 
to this. 
pump or Injector used. 2. 
horse-power is any part of the shell measured? 
{.—All the surface exposed to heat from the fur- 
nace is measured. In ordinarily set tubular boilers 


respect 
The size of pipe is usually fixed by the 
In measuring boiler for 


this usually includes not less than half the surface | 


of the shell. 


(191) J. W., Taylorsville, Ohio, 
Which kind of riveting is best for a boiler, 
plate, 5;"’ rivets; | mean of machine driven rivets, 
A.—There is 
of riveting; 
either style of 


asks : 


” 


those driven by hand, or button set? 

much controversy as to the best kind 
cannot undertake to decide; 
riveting is used with satisfactory results, 


we 


., writes: I} 


done | 
with a windmill, with an average speed of wind of | 


(192) A. M.,. St. Paul, Minn., writes 
Given 6” pipe at surface of ground, pressure of 
| water in pipe 40 pounds sq. inch, how many horse 


power will it develope and how is the best way to 


| use it? The supply is an artesian well 255 deep, 

| water at surface spouts up from 6” pipe about 18”. 

| How high will this pressure carry into the 
upper stories of buildings? A.—You do not give 
the quantity of water per minute, therefore we 
cannot calculate its power. By referring to the 

| AMERICAN MACHINIST of April 3, Question and 

| 

| 


water 


Answer 142, you will find arule by which you can 
{determine the matter for The wate 
| would rise under a pressure of 40 pounds to about 
}88 feet, in a pipe placed in a perpendicular 
position. 


yourself. 





| 
| 
| (193) Egypt, — , Ill., asks why some 
taps and dies cut easier than others? A.—Theydo 
so for the same reason that some razors cut better 


than others, viz.: the cutting edge is in better 


ing to mechanical principles. 2. When a tap is 
threaded on the lathe, should it be given any 
clearance? A.—All taps should have clearance. 
If cut in a common lathe, clearance must be given 
by filing. When taps are made in quantity, the 


tool is given a reciprocating motion by means of a} 


| cam, which forms the tooth with clearance; it isonly 
necessary to cut the flutes in the right place. Pipe 
dies can be given clearance in the same manner 
whei cut ina lathe, but when threaded by a hob 
the points only of the threads are given clearance 
and this is done by filing back with a round file. 








Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 


Wednesday for the ensuing week's issue. 


Power measured.-F. Van Winkle,22 Cortlandt,N. Y. 
Alt, Mechanical Engraver on Wood, 318 B’way., NY 


T. M. Parker, Steel Stamps, Stencils, Hartford,Ct. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 48 Beekman st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Tack, Wire and Shoe Nail Machinery. Wm. A. 


Sweetser, Brockton, Mass. 


Tack and Wire Nail Machinery, made by the Wil- 
lets Mfg. Co., Providence, R. I. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


trial if desired. W. F. & Jno. Barnes, Rockford, I11. 


Improved Labor-saving Upright Drills, 20-in. to 


** How to Keep Boilers Clean.’”’ A book mailed 
free, by James E. Hotchkiss, 93 John st., N. Y. 


Split Pulleys at low prices, and of same strength 





Shafting Works, Drinker st., Philaddelphia, Pa. 


* Morrison’s Practical Engineer.” A complete 
treatise (200 pp.) on steam and general mach. Maiied 
on receipt of $1. W.A. Morrison, Box 373, Lowell, Mass 


Engine Lathes, Hand Lathes, and other fine tools, 


Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 


| KE. Merritt & Co., Brockton, Mass., established 


and Nail Machinery. Send for circulars. 


Files recut without drawing temper, about one- 
half usual prices; samples recut free; prices on 
application. The Acme Co., Collinsville, Conn. 


Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See April 3, p. 14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


“Complete Practical Machinist,” $2.50; ** Mechan- 
ical Drawing Self-taught,” $4. Books for work- 
men. Joshua Rose, Box 3306. New York City. 


Bound Volumes of the AMERICAN MACHINIST for 
the years 1880, 1881, 1882, 1883, 1884 and 188. These 
volumes are strongly bound in cloth, and will wear 
well. Price $3.50 each; express charges additional. 
AM. MACHINIST PUB’G CO., 96 Fulton st., N. Y. 


St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
| Broadway, New York. 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. ‘T’o Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
| charges and customs duties. AM. MACHINIST PUB’G 
| Co., 96 Fulton st., N. Y. 


* Indicator Practice and Steam Engine Economy.” 
| By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
post-paid. Forsale by John Wiley & Sons, 15 Astor 
| Place, New York, 





shape and the construction is more correct accord. | 








| 
| 


| 





J. A. Esco, Crawford, Ga., will build a large shop 
in which to manufacture cotton planters. 


The Bienville Water Supply Co. will 
build new water works at Mobile, Ala. 


probably 


J. E. Masenhimer will erect a coach factory, two 
stories, 22x60 feet, at Manchester, Md. 


Lima, Ohio, proposes to sell bonds and establish 
water works. 

A new steel wire nail and tack factory will be 
started up at Sharon, Pa., within sixty days. 

The Griffin cotton mills, Griffin, Ga., will increase 
their plant. 


Warren Springer will erect two five-story factor- 


| ies 40x75 feet, at 214 to 218 Clinton street, Chicago. 


The Arrow Steam Power Co., of Philadelphia, will 
erect a five story mill ,47x180 feet. 

The Hall building at Saybrook, Conn., will be 
converted into a lock manufactory. 
aud James H. Day are interested in the project. 


D. C. Spencer 


The Trump Bros. Machine Co., of Wilmington, 


| Del , will build an addition to their machine shop, 


Foot-power Machinery, for workshop use, sent on | 





30x50 feet, one story, brick. 

Cc. R. Clifford, Raysville, Ind., is fitting upa factory 
at Vanceburg, Ky., in which to manufacture grain 
cleaners. 

The Pioneer Rolling Mills, at San Angelo, Texas, 
have let the contract for their new mill at $21,000. 
The daily capacity will be 100 barrels. 


The Richmond & Danville Railroad Co. are put- 
ting some new machinery in their shops at Salis- 
bury, N. C. 

The Willimantic Linen Company has announced to 
its 1,600 employes that the 10 per cent. reduction in 
wages last year will be restored May 3. 


Joseph M. Rhine, of Harrisburgh, Pa., is making 
the brick for a large cotton mill to be erected near 
York Haven, in that State. 


It is reported that the Texas Pacific railroad 
shops will be moved from Big Springs to Colorado 
City, Texas. 

Joseph B. Reed, of Cairo, Ill., is now building 
some lathes of a new pattern, which are soon to be 
put on the market. 


Poole & Hunt, Baltimore, Md., are building a 
new boiler shop, machine shop and blacksmith 
shop. 


A company has been organized with’‘a capital of 
$225,000, and will occupy the Howe Machine Co.’s 
buildings in Bridgeport, Conn., for the manufacture 


| of sewing machines of the Howe patent. 


| Company, of St. Louis. 


36-in., inclusive. Currier & Snyder, Worcester, Mass. | 


The plant of the Kentucky Rolling Mill Company, 
Louisville, Ky., has been purchased by Ewald Iron 
It its thought probable that 
the plant will be put in operation. 


The Rollstone Machine Co., of Fitchburg, Mass., 
have issued list No. 11 of machinery manufactured 
and for sale by them. It is fully illustrated and 
will be mailed upon application. 


A home company has been organized with a 
capital of $255,000 and will occupy the Howe Ma- 


|}chine Co.’s building, Bridgeport, Conn., for the 
manufacture of sewing machines of the Howe 
patent. 


and appearance as Whole Pulleys. Yocum & Son’s | 
| contract for 100 passenger cars for the new 


| County Elevated road, in Brooklyn, N. Y. 


1859, only manufacturers of a complete line of Tack | 


shops and 


The Pullman car shops at Pullman, IIL, have a 
Kings 
The cars 
will be similar those now in on the New 
York Elevated and Brooklyn Elevated roads. 


to use 


It is said that E. P. Allis & Co. who own one of the 
largest manufacturing machine works in the West, 
at Milwaukee, Wis., have given notice that 
their workmen insist upon observing the eight-hour 
rule, they (the firm) will shut down indefinitely. 


should 


The Plano Steel Works, of 
larged. been added, and 
the steam capacity increased by the addition of a 
The works 


Plano, are 
Two new furnaces have 


being en 


90 horse-power boiler 
full time. 


are running 
Citizens of Kalamazoo, Mich., have subscribed 
$2,000 bonus for the construction of a new street car 
line over the river of that village. Boynton 
has the contract and has gone to Cleveland to buy 
the Tele 


gram, 


Jerry 


necessary iron.—Grand Rapids Morning 
Gorham, N. H., is trying hard to secure the new 
of the Paris Manufacturing 
Company, lately burned out at South The 
town of Paris refused to exempt the concern from 


business 


Paris. 


taxation for ten years, but voted to exempt for five 
years. 

Thos. Brantly, Eufaula, Ala., has arranged with 
the Barlow Machine Works, of Eufaula, to manu 
facture his high-speed engine. The engine, we are 
informed by the inventor, has no piston-rod, guides, 
be added 


cross-heads or stuffing-box. It should 


that it is not a rotary engine. 


During the past month Beaudry and Cunningham, 





We have received a copy of catalogue No. 2, pub- 
lished by Chas. A. Strelinger & Co., Detroit, Mich., 
dealers in tools, supplies and light machinery. It 
is a 260 page publication, well illustrated and neatly 
printed. 
represented 


The latest and most approved tools are 


machinists, enginers, founders, 
blacksmiths, all 


Price lists are given in most cases 


for 


model makers, amateurs, and 


manufacturers. 


Works of 
catalogue of 


The Guild & Garrison Steam 


Brooklyn, N. 


Pump 


Y., have issued a new 
their productions, consisting of piston and plunger 
pumps, vacuum pumps single and duplex, alr and 
gas blowers, high-speed air compressors, and other 
All work is thoroughly 


The catalogue is well 


machinery in the same iine. 
tested and fully warranted. 
illustrated and neatly bound. 


J. H. Sternbergh, proprietor of the Reading Bolt 
and Nut Works, Reading, Pa., will erect three new 
The building will 
shop, 60x50 feet, and five stories in height. 


machine 
A smith 
shop will also be erected and supplied with the 


shops. largest be a 


most improved furnaces and tools for working and 
Another brickstructure, 19x35 feet, 
will be built for the grinding and tool department. 


shaping steel. 


Industrial World. 


KF. E. Dustin, of 
pany, has lately returned 


the Dustin Manufacturing Com- 
from a trip to various 
machine shops in Massachusetts and Rhode Island. 
He reports business greatly interterred with by the 
He 


are not willing to take contracts in the present un- 


Knights of Labor agitation, says employers 


certain state of the labor question, and are pro- 


ceeding very in business 


Dexter Gazette. 


cautiously ventures. 


The organization of manufacturers in the various 
but it 
good prospect of having considerable attention paid 


industries is being quietly pushed, shows 


it as the plans of the originators mature. Delegates 
the week to attend the 
national convention of employers, in Chicago, next 


have been elected during 


month, where some programme for organized 
effort will be agreed upon.—Boston Commercial 


Bulletin. 


The New York Sleeping Car Company is about to 
build Buffalo, N. Y. The company has 
about 400 acres in service, and is arranging facilities 


shops at 


at Kast Butfalo for building eighty cars at a time. 
From 1,600 to 2,000 mechanics will be employed. 
The most important of the buildings to be erected 
is a car shop 700 feet long and 100 feet wide. The 
shop built by the West Shore Road will also be used 


by the company. Six buildings are to be erected. 


A new axe and shovel factory is to be erected at 
Braddocks, Pa. The capital stock of the new com- 
pany will be over $100,000 and will 
a short 
The chief stockholder and general manager of the 
concern will be Thomas Bakewell, formerly of the 
firm of Bakewell & Hubbard, axe 
manufacturers, Pittsburgh, Pa. They have plans 
prepared for two buildings, 48x108 feet, connected by 
a center building, 24x120 feet. 


work be com- 


menced on the new building within time. 


and shovel 


Tron Trade Review. 


of 
Sharon,Pa.have formed a company for the manufac- 
ture of steel wire nails, small tacks and other like 
to 
The old brass and iron factory near 
the Sharon Stove Works has leased the 
to of a new 
pattern, and the invention of a member of the firm, 


A number of capitalists and business men 


products, and expect begin operations within 
sixty days. 
been for 


purpose. ‘The machines are said be 


Joseph Higgs. The capacity at the outstart is esti- 
mated at thirty machines. S. C. Simonton, Jr., will 
be manager and Joseph Higgs superintendent of 


the works. 


Watson & Stillman have removed their machine 
shop from 470 Grand street, New York, to 208 East 
id They have acquired all the tools, pat- 
terns, drawings, ete., of the late Wm. Munzer, and 
consolidated the 
rheir specialties embrace hydrostatic machinery, 


street, 


have shops, tools and business. 


presses, accumulators, jacks, pumps, punches, 


j Valves, fittings, patent punches and shears, straight 


lift 


wood wheels, etc., improved Corliss engines, Bax 


elevators, polishing and buffing machinery, 


ter cut-off engines, portable engines, hoist engines, 


mash machines, barrel washers, malt 


8, [4 and 18’ 


scourers, 
keg elevators, grain valve lathes, ete. 


I. C. Linde & Co., manufacturers of locks and 
bronze hardware, South Norwalk, Conn., employ- 
ing about 100 hands, will remove to Cresskill, N. J., 
in July next, their present accommodations being 
altogether too small for their rapidly increasing 
business. 


90X40 


Their new quarters will be a bri:k build- 
feet 


also erect a brass foundry 82x32 feet 


ing and four stories high. They will 


which is in- 
tended to be a model of its kind. 
fitted 


prove 


The shop will be 


up with new machinery of the latest im- 


Ll pattern. There is 440 horse-power water- 
wheel and an S80 horse-power engine in the building, 


Which ean be run separately or connected. 


Frank & Co., Buffalo, N. Y., write “We are 


at work at present on a narrow planer and matcher 


us: 


that we expect to beat or at least equal any planer 


made in the amount of work that it will do, and at 


the same time, supply a planer at @ very much 


lower price than anything inthe market of equal 





of Boston, Mass., have booked orders for upright 
cushioned power hammers from the following par- 


ties: John Russell Cutlery Co., Turners Falls, 


Mass.; Carrier, Laine & Co., Levis, Quebec; Cleve- | 


Cleveland, Ohio; Wheeler, 


Mf’g Co., Middletown, N. Y.; 


land Hardware 
Madden & Clemson 
Globe Seat Co., Columbus, Ohio, 


Co., 


capacity and durability. We are also at work on 
what at first sight would be considered a foolish 
attempt, that is a light running machine to be 
worked by hand or man power. We have had 
|} many inquiries from Spanish countries, but have 
| until now refused to build any thing of the kind. 
We had quite a prolonged conversation with a man 
| who has traveled in the Spanish countries, and 
‘from what we learned from him, think such a 


' machine would sell well,’ 
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Machinists’ Supplies and Iron, 





NEw York, April 15, 1886. 


The market has been without change. The 
demand has been almost entirely of a retail char- 
acter, and buyers are conservative. 

Iron—In American pig the week’s business has 
been very unsatisfactory. No. 1 X, Foundry, at 
tide water, $17.00 to $17.50; Standard, Lehigh and 
North River, $18.00 to $19.00; Grey Forge, $16.00 to 
$16.50. 

Scotch Pig—Quiet and steady. Coltness, $20.25 to 
$20.50; Glengarnock, $19.50; Gartsherrie, $19.50 to 
$20.00; Summerlee, $20.25. 


=*WANTED* 


‘* Situation and Help” Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue, 



































Wanted—Foreman for boiler shop. Adolph 
Leitelt, 5 Erie street, Grand Rapids, Mich. 

Wanted—Position as foreman pattern-maker}; 
first-class references. Address Box 6, AM. MACHINIST 

Wanted—By a first-class machinist and drafts- 
man, a position as draftsman; correspondence so- 
licited. Address Myron, AM. MACHINIST. 

A practical draftsman and designer and thorough 
mechanic desires a permanent position as drafts- 
man or tool maker. Address, Steady, AM. MACHINIST. 


Foreman wants a position in a machine shop, 
understands all kinds of dies and cutting tools. 
Joseph A. Bouillard, Bristol, Conn. 

Experienced supt. of machine works wants situa- 
tion where good management will count. Heavy 
work preferred. Address, H. B., AM. MACHINIST. 

Wanted—A_ position as foreman boiler maker. 
Can furnish the best of reference as to character and 
ability. Address, R. C. R., AMERICAN MACHINIST. 

Wanted—A competent man to manufacture ful- 
minate of mercury and load cartridge primers. 
State age, experience, ete., with expectations. 
Address, box 7, AMERICAN MACHINIST. 

Permanent situation wanted by a practical ma- 
chinist, good lathe and vise hand. N. Y. city pre- 
ferred on account of studies. Address, Progress, 
AM. MACHINIST. 

Engagement wanted by aco:.tracting engineer of 
large experience in iron construction and steam 
machinery, Recently Chicago manager of a promi- 
nent steam engine business. Address, C, S. D., 218 
La Salle street, Room 830, Chicago, ILI. 

Toolmaker of 12 years’ experience on machine 
tools, sewing machines and watch machinery, 
desires to take charge of tool room or make all 
tools needed in small shop. Has run tool room in 
large eastern shop, satisfactorily. Refers to last 
employer regarding ability and character. Ad- 
dress, Tools, No. 125 4th Avenue, Cleveland, Ohio. 


Wanted—Superintendent for a large and pros- 
perous machine works (located in a large western 
city) manufacturing engines, boilers and mining 
machinery. Must be able to invest several thous- 
and dollars as we wish him to be identified with the 
concern. Address, giving experience and refer- 
ences, W M., AMERICAN MACHINIST. 


Wanted—Superintending Mechanical Engineer to 
take charge of the Canadian Locomotive and Engine 
Co.’s Works, at Kingston, Ontario, Canada. Must be 
competent to undertake the construction of locomo- 
tive, stationary, marine, pumping, hoisting engines, 
etc., etc., infact, all the work of a general engineer- 
ing establishment. Apply, stating age, experience, 
references, and salary wanted, to Wm. Harty, 
Managing Director. 





} MISCELLANEOUS WANTS > 
Advertisements will be inserted under this head at 
85 cents per line, each insertion. 
The Crescent Steel Tube Scraper is king. Cres- 
cent Mfg. Co., Cleveland, Ohio. 


Light mach’y of all kinds built at short notice. Pen- 
nington & Mills, 8 Dey st., Jersey City Heights, N. J. 


Seni for estimates of high-speed compound en- 
gines for stationary and marine service. Crist 
Engine Works, 140 Baxter street, N. Y. 

Useful information steam users and engineers 100 
page book on care, etc., of boilers. Send 25cents in 
stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y 


Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. Weston & Smith, Syracuse, N.Y. 


Cc. F. Langston & Co., 222 N. 5th st., Phila., can- 
makers’ tools, presses, dies and special machinery 
built, rotary cutters made and gronnd. 


For Sale—Book giving the wheels for cutting 
screws on any lathe, single or compound gearing. 
Price, 50 cents. D. J. Mallory, P. O. box 29, Dayton, 
Campbell Co., Ky. 


For Sale 
lathe. One new ly” 
description on application. 
Haven, Conn. 


One new 20’ swing 12-foot bed engine 
Merriman bolt cutter. Full 
Address, box 886, New 


Martin Bros., manufacturers, Lock Box 285, New 
Brunswick, N. J., will contract for the manufacture 
of articles in brass and other metals (stamped or 
turned), and dies and tools for making same; also 
patent novelties, electrical inventions, special ma- 
chinery castings, etc.; estimates cheerfully given. 
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CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 









Established 


any o.her Hammer in the World. 


BRADLEY&CO. Syracuse, N.Y. 
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E BROWN HAMME 
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T STRIKES A BLOW WITH 
DOUBLE THE VELOCITY That it Raises The Hammer 
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A NEW MOVEMENT! SEND FOR DESCRIPTION. | 


KNOWLTON MFG. CO., King St., Rockford, III. 
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‘a 
BOSTON, 


: we Profits of any Shop. 
| BMAUDRY & CUNNINGHAM, 
H.W. JOHN 
ASBESTOS: 
Steam Packings, Boiler Coverin 
Fire Proof Paints, Cements, =, 
H. W. JOHNS M’F’G CO., 87 MAIDEN LANE, N. Y, 

*75 Randolph St., Chicago; 170 N. 4th St., Philadelphiz 

THE BEST BOILER 

FEEDER KNOWN. 
order. Will lift water 2° 
feet. Always deliver 
Will start when it is hot. 
Will feed water through 

and for sale by 
JAMES JENKS & CO., 

FOR SALE. « 

A Well-known Machine Shop’ in 
Capacity, 30 Hands. Now MAKING 
MONEY. Death causes sale., Address, 


Will Inerease the 
BOSTON, MASSACHUSETTS. 
S 
Roéfing, Building Felt, 

Samples and Descriptive Price Lists Free. 
Not liable to get out o: 
water hot to the boiler. 
a heater. Manufactured 

Detroit, Mich 
Manufacturing City, NEAR 
EXECUTOR, care Am. Machinist, 











Combine valuable feat- 
> ures offered by no other 

tool. In range of opening; 
advantage of self-adjusting 
aw worked by a single 
screw; graduated base, etc. Parts 
interchangeable. Chucks guaran 
teed. Sold by the trade, Send 
for Catalogue. 

MELVIN STEPHENS, Frop’r, 
Office, 41 Dey Street, New \ork. 





Self-Adjustfing. 
















fe) YO ) 
0°-0°-0 Po oO oO fi 


ER INVENTED. 


ry~ S 2 

HIS BAR was fully illustrated and de- 
; scribed in the American Machinist bear- 
ing date March 27, 1836. 


For Full Parti nd right'to make it, Address 
JOHN G.WOOD & CoO., 
56 West Market Street. Wilkesbarre, Pa. 


S) 






en) 


culars 















our patrons and others on 


93 Liberty Street, Ne 
44 Washi 





ANNOUNCEMENT / 


We have just issued a new and very complete Tllus- 
trated Catalogue, which we will b 


KNOWLES STEAM PUMP WORKS, 


pleased to mail to 
application: 


w York, 
ngton Street, Boston. 








THE DEANE STE 
BUILD 


WATER WORK), 


ENGINES 


RIDER HOT AIR PUMPING ENGINE 


For Lifting YYater Into Tanks. 
Over 3,000 in Use. PARTS INTERCHANGEABLE. 


Cc. H. DELAMATER & CO.., 
(DELAMATER IRON WORKS) 


AM PUM 






AND 


STEAM = POMPIK( 


MACHINERY. 





IMPROVED 








Warerooms: 16 CORTLANDT ST., N.Y: 


THE M. T. DAVIDSON IMPROVED STEAM PUMP 
celia is ED avinson Steam Pump C owpany. 


WARRANTED BGT PIMP Mrz For ALL 


SITUATIONS. 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 















NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS, 


FOR SALE AT A BARGAIN. | \ gyILD & GARRISON, 


A well established and er paying machine shop BROOKLYN. N. Y 


ind foundry, including buildings, lots machinery. 
ind stock, situated in Leadville, Col. Th ; ; 
1e8s Will be carried on until scld, thus at oes ey sg 
? 
AIR COMPRESSORS, 


siving a profitable trade to the purchaser. Address, 
J NEW CATALOGUE NOW READY. 


A. FALKENAD, 
“EMERY-WHEEL TOOL | 








Only reason for selling, ill health. 


CURTIS RETURN STEAM TRAP 


For returning steam, 
condensed under pres- 





\ 


CRINDER. 
SPRINGFIELD 

GLUE & EMERY 
WHEEL CO., 





Care of Dickson Mfg. Co., 
Scranton, Pa, 
Four Sizes. 









sieeian ras atnalie 4 Guaranteed 
sure, automatically in- Satisfactory Springfleld, Mass 
to the Boiler, under P 





high or low pressure ey, 
Manufactured by 7 
CURTIS REGULATOR C0., 


Boston, Mass. 






Write 


or 
Illustrat- 
_ ed 
Circular. 
Pat. Sept. 
25, 1883. 


General Agencies: 
109 Liberty St., N.Y. 
204 Lake St., Chicago. 
707 Market St., St.Louis. 


Send for Circular 


Water runs on wheel and 
prevents beating. 


No. 














COOKE & tee DEALERS 








Machinery and Supplies, 
|22 CORTLANDT ST., NEW YORK. 


AGENTS 











5 7" 7 FOR 
For ROOFS OF ALL DESCRIPTIONS, steep or flat, | 

can be applied by ordinary workmen having no previous 
experience. Send for Samples and Illustrated Pamph 


let. Address | 
W. H. STEWART, 
14 Cortlandt Street, New York. 
IRON FIBRE PAINT, for Roofs and |actory and 
Farm Buildings. 


The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 





ON THE Lever,and Solid Com 
CS A f E oO F B re) i L e R Ss. position Valy es anc 


THE FIREMAN’S GUIDE. A hand-book on the 
Care of Boilers. Translated and revised by Kart 
P. Dautstrom. Third edition, 8vo, cloth. 

PRICE, FIFTY CENTS, POST-PAID. 
E. & F. N. SPON, 35 Murray St., New York, 
Publishers of Mechanical Books. 


MACHINERY. SECOND-HAND, 


One 36"x38"x12'’ POND PLANER. 
One 20x 10’ LINCOLN LATHE, 
One 16’ x 6’ STAR LATHE, 


SUPPLIES 


For Machinists, Rail 
ways, Mills, Mines, & 


Please send for cir 
cular and state that you 
saw the advertisement 
in this paper. 


FOR SALE 


| One 23"x 8’ NEW HAVEN LATHE, 
|} One 14"x 5 STAR LATHE, 
| 2 NEW OPEN DIE RIVET MACHINES, 























| 
| 
| 
| 


THE HENDEY MACHINE COMP’Y, TORRINGTON, CONN. 
Boring and Turning Mills 


MADE BY 


BETTS MACHINE C0. 


WILMINGTON, DEL, 














NOTE THE FOLLOWING ADVANTACES. 

Positive feeds, no friction. 

Spindles entirely independent, can be moved simul 
taneously in opposite directions with different 
gra‘les of feed. 

Spindles not round, but of such shape 
ready adjustment for wear. 

Great range of feed and abundance of power, 




















as will allow 
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NICHOLSON FILE Co., 


SOLE MANUFACTURERS OF 


FILES AN 


D RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


oo Nicholson File Co.’s Files and Rasps, ** Double Ender ’’ Saw Files, ** Slim *’ Saw Files, 
* Racer ’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels, 


Manufactory and Office at 


PROVIDENCE, R.1., U. S.A. 











THE HANCOCK INSPIRATOR. 





THE 


pLANDARD 





BOILER FEEDER FOR ALL CLASSES OF BOILERS. 











EDUCED PRICE List Lf COUNT’S LATHE Does. 






REDUCED PRICES OF 





ORM 
ee 
=e. LE COUNT’S MALLEABLE 
$85 IRON LATHE DOC, 
oO No INCH PRICK No. INC. rare 
as ry Mi. G00 Sncce 1.00 
Hie, 80 eee l4.... .80 Sme ll Set of §, 450 
UTH Ox os Buses Sei cse “OO But Weccee I. 20 
so Bo Biveck acces ees : 1.30 
C. W. NORWALK, SOLS Biches <O0 WiveeBiheccs dear 
Emery 866....1%.. 60 12 4 1.60 
a COUNT, CT. Snaee Ves 1194. 90 FullSet of 12,10.00 








simple, Durable, Efficient. 


HALL STEAM PUMP *¢0,, 


91 Liberty St., 
NEW YORK. 








OVER 


75,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO., 


. aaa 33 INDIA WHARF, BOSTON, MASS. 


WHY THIS 


For the reason that if you are 
interested in raisir water 


is 





liquids bys 


Call or write for our new 96 page Tllustr 
Prices, ‘and hund reds of A-1 Testimonials 


x res h 7) “O 

ww ater or other 

quic ) team power, we wish to call 
your attention to the j 


fei, THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 


More Efficient, Simple, Durable, and more Economical, both as to running 
expenses ene repairs, than any = Steam Pump. 

ited Deseriptive Book containing 

Maile 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 


PUT HERE! 





PRICES LOWER THAN ANY OTHER. 


Full Particulars, Reduced Net 
i Free 





CYESFLOW 





HE NEW 
Automatic 










Nos. 


“GRESHAM” 


Re-Starting 


“Invaluable for use in Traction, Farm, Portable Ma 
rine and Stationary Boilers of all kinds. 
required. 
bility of restarting automatically immediately after in- 
terruption to feed from any cause. 


&@" Send fOr Catalogue. 


PATENT 


INJECTOR 


No handles 
Water supply very difficult to break. Capa- 


” 


Reliable and Cheap. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 
. 92 and 94 LIBERTY STREET, NEW YORK. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


and 26 West Street, Cleveland, 0. 
a Chambers Street, New York. 
85 Queen Victoria St., London, band 





P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND-BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
§. 8. TOWNSEND, Gen, Agt. \ 22 CORTLANDT ST., 
COOKE & C0,, Selling Agts, ——- 


In Writing, Please Mention This Paper. 





OBS and MANUFACTURERS, Write for large pam- 
INVENT ones» PATEN EES 





[ NDICATOR PRACTICE 


AND 


Steam Engine Economy 


By F. F. HEMENWAY. 

ONTAINS plain directions for using the indica- 
© tor, and making all required calculations from 
principles of economy in 
and current practice in 
Table 


the diagram ; also the 
operating steam engines. 
testing engines and boilers. 
mailed on application. 
PRICE $2.00, Post Paid. 
FOR SALE BY 
JOHN WILEY & 


15 Astor Place, New York, 


of Contents 


SONS, 


EPARD’S NEW 


Foot and Powe r 7 athes, Drill 
Presese, Scroll-saw Astac “a pats, 
hucks, Mandrels, 
ey C ‘alipe rs, etc 
Lathes on trial. 
payment. 
Send for catalogue of Outfits 


Lathes on 





SS—Sm for Amateurs or Artisans, 


- oO 


Address, EL. SHEPARD, Agent, 134 E.Second St., Cincinnati, 0. 





Inauguration of the New Series. 
1886. Thirteenth. 1886. 


CINCINNATI 


INDUSTRIAL 


EXPOSITION. 


Closes Oct. 9th. 


The Board of Commissioners propose to make 
this display, the first of the new system, The 
Representative Exhibition of In- 
dustry and Art. 


Manufactures—Art—Inventions-—Products. 


Open to the World. 


Res? The he attained by these 
Exposition 1870, under the ausy of the 
Chamber of Commerce, 











Opens Sept. 1st. 


ymnorable rec ord 


> since NCES ¢ 


Board ot Trade and Ohie 
Mechanics’ Institute, will be fully maintained. 
NO COMPETITIVE AWARDS. 
All Articles will be Entered 
For full particulars, 


L. H. McCAMMON, Secretary. 


for Exhibition Only 


ida re 


Sf 
SCREW- cunTING FO FOOT TATEE, | 





} ameter. 
| light work of similar cha 


| 
FOR 
| 


UNION STONE 00, 


38 & 40 Hawley St., Boston, Mass. 





No. | CRINDING MACHINE. 
Has lin. Arbor. Takes Emery Wheels to 14” di- 
Is specially adepted to grinding tools and 
i racter, 
We Manufacture Grinding Machinery and 
Wheels for all classes of Work. 


Emery 


‘Diamond Tools and Emery-wheel Dressers 


REMOVING GLAZE, AND SHAPING 
FACE OF WHEELS, AS REQUIRED. 


CATALOGUE ON APPLICATION. 


THE 





SEBASTIAN, 
MAY & COMPANY’S 


Improved Screw Cutting 


Foot or Power Lathes 





Drill 


Catalogue of Lathes, 
Presses and Machinists’ Tools 
and Supplies mailed on appli- 


7 cation. Lathes on Trial. 
-“ 167 W.Second St., Cincinnati,o 








OUR 


orzo CATALOGUE OF TOOL 


and Supplies sent free to any address on receipt of ten cents 
in stamps ( (for postage e 


Chas. A. Strelinger & Co , Wocd Ave,, Detroit, Mich. 


Ol saucer” at 
cor'en'a'ce POND ENGINEERING CO, S22" 











Grinding Machine No. 8. 


Price, $17.50. 


Will run two Wheels 9 inches Diameter. 


* DIAMOND” 


EMERY WHEEL, 


Grinding, 
Polishing and Buffing 


MACHINERY, 


Using Wheels in size from 6 to 42” diameter 
Largest variety manufactured under one Company. 


Send for Illustrated Catalogue. 





Diamond Emery Wheel & Machine Co., 


22 WARREN ST., NEW YORK. 
J. A. MACKINNON, MANAGER 





MC GRAW'S 
PATENT ADJUSTABLE TUBE ROLLER EXPANDER. 
Expands 
from 3 to 
4different 
Mmiized 
tubes. 
Send for 
circular. 


Eighth Street, Oswego, New York, 








J. H. MC GRAW, 187 West 








Toshua Rose's Great Treatise on Steam Engines 


| postage to any address in the world. 


IN PRESS FOR EARLY PUBLICATION. 


MODERN STEAM ENGINES.—-An elementary treatise 
upon the Steam Engine, written in plain language 
for use in the workshop as wellas inthe dri uwing 
office ; giving full explanations of the construction 
of modern Steam Engines, page gig diagrams 
showing their actual operation ; gether with 
complete but simple explanations of the operations 
of various kinds of valves, valve motions, link 
motions, etc., thereby en: ibling x the ordinary en- 
gineer to cle: arly understand the principles involved 
in their construction and use, and to plot out their 
movements upon the dri ANY ing board. By Joshua 
Rose, M.E., author of ‘The Complete Practical 
Machinist.” Ilastrate d by over 400 enzravings. In 
oae volume, quarto, 320 pages. Price $6.00, free of 
Subscriptions 
will now be received, payal le on publication. 

err A Prospectus showing the cont nts of this maq- 
ni fie nt book now ready, pote will be sent to any one who 
will furnish his address to 


HENRY CAREY BAIRD & C0. 
Industrial Publishers, Booksellers and Importers, 
810 Walnut Street, 
PHILADELPHIA, PA., U. S. A. 


= RON PATENT BOILER FEED PUMP 


Manufactured by 


I. B. DAVIS & SON, 


Hartford, Conn. 
The Only Double-Acting 
Geared Pump. 


t is compact and System- 
Batic in design and Ecor 

g omical in its operation. 
Allits parts are arranged 
for durability 


BEN]. F. KELLEY, Agent, 
91 Liberty St., Now York. 
Philadelphia OMce: 








125 North Fourth St, 





JAMES BERRYMAN, | 


Buffalo Cupola & Forge Blowers. 


Warranted su- 
Bi rs to any 
other make. 

All sizes and 
styles of every 
class of work. 


BUFFALO 


FORGE CO, 
Buffalo, X Y. 


H) Se we for Cata- 
‘\ lo 


gue and prices 











ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WoRTHINGTON, 
, NEW YORK, 
Boston, Pittsburgh, Chicago, 


Cincinnati, Cleveland, St. 
Louis, San Francisco. 










Illustrated Cataiogne, 

















AME! 





LIC A as a IsT 
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MERITS PROVEN BY 20 YEARS’ CONSTANT USE. 


SAFE BOILERS 


Address, Harrison Safety Boiler Works, Philadelphia, Pennsylvania. 














MANUFACTURERS OF ALL KINDS OF 


LATHE AND DRILL CHUCKS, 


Under Westcott’s Patent. 
SEND FOR CATALOGUE 





WESTCOTTS CAPACITY. 





UTTLE GIANT Inches. 
IMPROVED. 7 | 4s . : 
b cee bec 1 = 0 to 8 
Ee VT . '. * 0 to } 
Little Giant Tmvroved. 3 12 0 to l 
VAN DUZEN’S HODCE’S 
MECHANICAL : 
BOILER CLEANER ) \ \ Vaiversal Augie Vaion 
Takes out allmud and fess PATENTED. 


Combining an elbow and 
union, and can_ be set 
at any angle at which it is 
desired to run the pipe. 
pee & Wholesaie a 


scale-forming properties 
from the water of Steam 
Boilers, keeping it clean 
and free from all impur- 
ities. Send for circular. 
Manufac _—e od At 


Patent Fiexible Back Hack Saw io Machinists fies. 


Made of best band Steel. The teeth o 
hardened by an entirely new process, the 
oy om “ad soft and flexible. 
Send for sample and circular. 
aa ly | The Pratt R Whitne 

Heaney. Jr., Supt. Motive Power, ¥. N. 

R. and others. * 
iT ENE Y G. THOMPSON & SONS, 


New Haven, Conn. | 51 Leonard St., N. Y¥. 


OOT'S NEW WATER-TUBE STEAM BOLLE 


SAFE! EOONOMICAL! DURABLE 








ack 
Warranted not 
En- 
Co., John 











For ILLUSTRATED CATALOGUE of NEW BOILER, Address 


BENDROTH & ROOT MANUFG. CC. 


-28 CLIFF 


_ STREET, NEW YORK. 


a TURRET & SPEED 
LATHES 








VOLNEY W. MASON & 


co., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE. R. I. 



























m & BRASS 
RE e 
sa FINISHERS’ 

s § % ‘TOOLS, 
~ ay 
fon = ma a CACE 
s A a ne ay; MACHINE 
wy el WORKS, 
a Su '@) WATERFORD, 
mw 8S > NEW YORK. 
Att - 
he oe 
a ee | A UNIVERSAL WRENCH, 

wa 
Qa BAUER’S PAT. 
b~} E ae | 

Jou s 0 i SELF-ADJUSTING, 
s oo RAUERS, PAI PAO. B oo. ih 
sag U ——— SELF-GRIPPIS G, 
= “4 SELF-ACTING 
~ 4 = i WRENCH 
~- ti Mi = . ’ 
ie = r \b j | wy tata Dyeue'd, > and 
of F wo TONGS. 
_— ~” 

- £ Grips from Largest to Smallest size. ot List from 
‘ rr PAINE, DIEHL-&eC0., 12 BANE ST., PHILA, PA. 








Experimental and New ean for Special Purposes 
BVILT UWDER CONTRACT 


From Specifications and Inwentors’ Designs. 
AMPLE SHOP AND SHIPPING FACILITIES. 
COHOES IRON FOUNDRY AND MACHINE Co., 


CORRESPONDENCE SOLICITED, COTTIOES, N.Y. 


TOOLS IMPROVED POWER, 0% HAND PLANER, 


PLANES 27 in. long; 12 in. wide; 8 in. high. 

8 Machinists, Engineers, Model Makers 
and all classes of Mechanics can find TOOLS to suit them at Reduced Prices. 
I-G Washington Street, 

BOSTON, MASS. 
CATALOGUES 



















lsa 


to 


FREE, 


ADAMS PATENT, AUTOMATIC 
BOLT:NUT THREADING’ POINTING MACHINES. 





MANUFACTURED SOLELY 


THE ADAMS & PRICE WNenTIN at=n aero! 


35 te 44 INDIANA ST. CHICAGO ILLUSTRATED CATALOGUE 4 APPLICATION 














= oa: BEST IN THE WORLD. 


—— = We make the Best Packing that can be made regard- 
m less of cost. 


i’ genuine unless so stamped. 


71 John St., N. ¥. 


Users l sustain us by calling for the 
* JENKINS STANDARD PACKING.’ 

Our ‘‘ Trade Mark ’’ isstamped on every sheet. None 

G2 Send for Price List A. 


JENKINS BROS., 


79 Kilby St., Boston, 





BSSTABLISHED 1851, 


Pe Horton Lathe re Chuck 


ALSO 
for BrassFinishers’ 
Use, 
Milling Machines, 
Screw Machines, Up- 


, right Drills, Cut- 
ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 





Canal 8t., Windsor Locks, Vonn., U.S.A. 


—THE— 





i] power, durability and effi- 
i ree 
i price $7. 
Hi body) 


Address, 


HARTFORD, CONN. 








;|EUREKA BAND SAW. 


We build three sizes, at prices 
lower than an equally good 
Band Saw can be had else. 
where. For further informa, 
tion, inquire of 


FRANK & CO., 


» 176 Terrace Street, 
BUFFALO, N. Y,. 





THE E. HORTON & SON C0- 


Hartind rill Phu 


contains the maximum of 


Mm ciency, and is fully guaran- 
No. 1 holds from 0 to 
No. 2 (round 
holds from 0 to 34”, 
price $8. Sold by the trade 


CUSHMAN CHUCK C0., 


Manufacturer of all kinds of Chucks 
Send for new Ilus’d Catalogue. 





CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 
DOWN, ANGULAR AND CROS8SS-FEED, 
TO PLANE 12x16x15, 


THE R.A. BELDEN CO0.,DANBURY, on, | 





—- ——— 


_ 
amas WHITNEY'S NEW RATCHET, oom 








foe " 
i e 
£ PONY 5 
a Ey e 
ay 
4 
reater range than any two ratchets made, and at the 

ae of one. Send for circulars 


VARIETY MACHINE CO., Warsaw, N. Y. 


Almond Dril Chuck 


Sold at all Machinists’ 
Supply Stores. 


T.R. ALMOND, 


83 & 85 him ok st 
Brooklyn, tM 











STANDARD KNIFE EDCE,STRAICHT 
EDCES IN CASE, WITH 
TEST BAR AND NON-CONDUCTOR. 


SEND FOR CATALOGUE. 
HARTFORD, 


HARTFORD TOOL GO., =4RE2 
SHAPING MACHINED 


For Hong and Power, 
“ 8’ and 10” Stroke 


Adapted - ” Classes of Work to 
Thelr Capacity, 


CIRCULARS FURNISHED. 
BOYNTON & PLUMMER 


Worcester, Mass, 
















Barnes’ Foot-Power Machinery. 
Complete outfits for Actual Workshop 
Business. Read what a customer says’: 
“* Considering its c. apecitys and the ac- 
curateness of your No. 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around.” Descriptive Catalogue and 
Price List Free.W.F.& JoHN BARNES 
Co, Address 1995 Main St.,Rockford, Ill. 


EAGLE 3 
ANVIL 
“3 WORKS, 


Trenton, N. J. 

















The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 





The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 
canal and 
lower price. 


Neptune Flexible Spray Hose Pipe. 


All rubber. Throws solid 
stream. Mist or spray produced, closely con- 
centrated or widely diffused, by compressing 
soft runber tip. Requires no packing. 
for gardens, carriage washing, factories, etc. 
By mail postpaid 123 and 3-4 in. 50 cts, lin 
Wm, 75cts.,11-4in. $1. Trade supplied. 


J) HARTFORD RUBBER WORKS, | 


P. 0. Box 604. HARTFORD, CT, 





Indestructible, 





Best | 
















SMOOTH JOHN S.LENG, 
INSIDE & OUT. SHH SLES 


J.C. HOADLEY, 
IVIL AND MECHANICAL ENGINEE 


and Expert in Patent Causes, 
28 STATE STREET, ROOM 28, BOSTON, MASS. 
THE NATIONAL 
FEED WATER 


HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 
Our prices are low and rea- 




















FsEa ERS 


—_— sonable, and we aim to supply 
—— the cheapest, bestand most effect- 
ee ive Heater in the market. Six- 
— H teen sizes. 10H.P., $20; 100 H. 
ae ¥ P., $150; 500 H. P., $600. Iron, 
= 
ull 


Brass and Copper Coils and 
sends made to order. 
“ee 8 Circulars and price lists 
sent on application. 
National Pipe Bending Co., 
NEW HAVEN, 
Connecticut. 





, UNIVERSAL RADIAL 


+ RADIAL DRILLING MACHINES 


25 THREE DESIGNS. SIX SIZES: 





iat BODY ALL DESIRABLE FEATURES 


PRICES $450 °& UPWARD 
ue OIVERSAL RADIAL DR 








. — 
Pee eal 
4 ah 


SEND FOR, 
‘VALLE EY MACHINE <oO. 


“ PUMPS 








PATENT | = 1swortH 
OLICITORS 


ANTIS, 
S16FSt. Pt ning D.C. 
Send for Circular. 











FRICTION 





iy’ PRICES.9- 
aT PULLEYS AND 
CUT-OFF COUPLINCS. 


EASTHAMPTON,MASS: 

i \ | \T\: E. B. STOCKING, ATTY., 

JAS. HUNTER & SON, 
North Adams, Mass. 
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AMERICAN MACHINIST 





MORSE TWIST DRILL AND MACHINE COMPANY, New2eatord, Mass 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIALSTOOLS,TO ORDER. 


Wa Houble Angle fron Shear 


BUILT BY 








WILMINGTON, DEL. 


We claim many advantages in this tool over any other 
style made: Being double, it will cut either right or left - 
Its knives are of a proper height for convenience of 
working; It will cut a bar square off or on a bevel; 
Being supplied with a clutch, it can be stopped instantly. 

It is a serviceable tool for bridge building, ship build- 
ing. or any kind of railroad work. It is ‘he machine for 
shop work, as the knives can be changed to cut round, 
flat and square iron. THREE S1zEs. 


CRAIC’S 
New “Class 0” Lubricator 





m\iW.COLBURN & Co.) * 
FITCHBURG 


PIASS 


re 100 MAIN ARC ° INCANDESCENT 


[OE ST PRICES| LIGHTING |. MACHINES, 





Manufactured by 
The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS, INIA Cc H ‘ Ni E RQ 
Manufacturers of For Reducing and Pointing Wire. 





Sight Feed Lubricators Especially adapted to pointing wire rods and 
Locomotives, Stationar 4 od wire for drawing. 
Portable & Pumping cngines. 


For Machines or information, address the 
manufacturer. 


§.W. GOODYEAR, Waterbury, Ct. 


WRITH FOR CIROCOULAR. 





-lE 











BOILER FEED PUMP: 


MADE Br 


M.R. MUCKLE, Jr. & CO. 


an TO SUIT 
STEAM PLANTS, 
UP TO 300 H. P. 


i 
* Send For CirculaR 


: j —- a 7 tae 
HALL SuvmiselNSECTORS NOIVE-= LANES, RAND = LATE 
Slide Rests and Planer Centers, 
SFORBES & CURTIS 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power Pipe Cutting and Thread. 
ing Machines, Cutting-off Ma- 
chines, Ratchet Drills, 
Special Machinery, etc., etc. 
7” WRITE FOR CATALOGUE 


Mention Paper. 


c 


aa TAAARARAR ARR ne 1 






















W STEAM SPINDLE 


TAKE OUTTUBE [a 
FOR CLEANSING | 


waTer 


OVER 20,000 IN USE. 


HALLS ENGINEERING Co., 
112 JOHN STREET, NEW YORK. 


SLOAM, S\jgy HACE & 0., 
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D, SAUNDERS” SONS 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 
THE CINCINNATI SCREW AND TAP CO., 


CINCINNATI, OHIO, 


MANU 








a 
AO 


- 





Ferracute Machine Co., 
BRIDGETON, N. J., U.S.A. 
PRESSES, DIES 
and all other Sheet-Metal Tools. 


A new line of PUNCHINC 
PRESSES just out, 












FACTURERS OF 


CATALOGUE. 


TAPS, DIES, 





send for l\lustrated 


Send for Catalogue, 


THOS, H. DALLETT & C0, 


13th & Buttonwood Sts, Phila., Pa., 


MANUFACTURERS OF 


kPwPATEN TT 


Portable Driline Machines, 


VERTICAL DRILLS, 





UNIV E RSAL 


Seapb MILLING MACRINES, 
BEVEL GEARS, 


Cut Theoratioally Correct. 


For particulars and estimates apply to 


BREHMER BROS., 





















: Machinists 
Radial Drills, Multiple Drills, : 
*" HAND’ DRILES. pig , 440 N, 12th St., Philadelphia, Pa. 
Send for Illustrated Catalogue. = 





and st eel ‘ 


DROP FORGING 


Of Bvery Description. at Reasonable Prices, 





Iron 


THE R.A. BELDEN 00., DANBURY, OT, 





P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 


It will “P ay the Pr 2 pe v, 


vr he 
STEAM, 





‘=e a 


Slate Seasitive Drs 


Adapted to sso vennbalek< work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 








aims to pipe well for 
WATER, CAS. 


drills. Has a swinging table with 
ACIDS, OILS, AMMONIA, attachment fot uf enter Gs: 
Sec, to examine this UNION Instantly adjustable to erent 
i swantted Coe Tiga lengths of work. Over 200 already 


whi 


ts always 


ch requtres no packing, but 
cady for instant 
use. When you next order 
Fittings of any Dealer,ask for 
a sample 


in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. 


FAY & SCOTT, "a" 


MANUFACTURERS OF 


wooD CATH ES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c,. 


SEND FOR CATALOCUE. 


pum nsTaLRETG 


MADE BY THE AND PAPER. 
JOS. DIXON CRUCIBLE CC., JERSEY CITY, N. J., | Especially Adapted for Shop Use. 
Are the Standard the World Over! { SEND FOR CATALOGUE TO 
The United States Government schedules alws ays G. 8, WOOLMAN, 116 Fulton St., N. ¥. 


read §* DIXON’S OR THEIR EQUAI 
More of them are used in the United St: ate: 3 3 th in 





American Union 





Se 
tocome with them, and it will tell you the whole story, 
or we will, if you write us for particulars. 


PANCOAST & MAULE, 
PHILADELPHIA, PA. 


“MOTE SYD JO ANJNIATD BAO; Pugs “yooMYsT| Guise anod 
MOGU YOM S8Uj9-}84]4 BajOp uy psesojuy uv oyu OF usdang nod yy 


BLACK LEAD CRUCIBLES,|| 











| 














of all other kinds quadrupled, TOS. P, SIMPSON. Washington, D, 
, . . 7 }. No pay asked for patents until ob. 
JOS. DIXON CRUCIBLE CO., Jersey City, N.d. PATENTS::*: Write for Inventor's Guide, 

















g 289 L. §. STARRETT, 
to : Manufactarer of 
“ay 298 _FINE TOOLS 
_ Washington 8 na gh ing 









NEWARK, W. J, 


MAKERS OF 


n . T 
ii AMARA ANAT ANP in MPAA ANN Mn AY 


FIVE YEARS’ 








SEND FOR CATALOGUE. 


’ Successful Trial 
B fa rite. Has Proved the 
ame 5 CHANDLER 


WATCH & SPECIAL MACHINERY WATER MOTOR 
TO BE THE 
MOST RELIABLE 


AND ECONOMICAL 


<= oe? 





MOTOR MADE. Built in six sizes, from 4 to 12 
horse-power. E ft ciency, safety and economy 
combined. Send for illustrated catalogue and 


price-list. Factory and warerooms, 


132 OLIVER STREET, BOSTON, MASS. 


REMOVAL NOTICE 


We will remove before May Ist 














to our new and larger shops, 


204-210 E. 430 ST., N.Y. 


V WATSON & SPILLMAN, | 


Machinery, Tools and Supplies. 


NEW HAVEN MANFG. CO., 


New Haven, Conn. 


IRON - WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, &c. 




















‘Pipe Cutting and 


FITTINGS, vatves, pipe, Pree TOOLS, 


BROCK Ss PATENT DROP-FORGED CHAIN PIPE WRENCH. 
MADE ENTIRELY OF BAR STEEL.— Six Sizes, adapted for pipe 


en from 4% to l4inches diam. — 









Each number will fit a range of sizes equal to six or more pairs of common 
tongs, while it will outwear an equal number of any kind. All parts are inter 
changeable. Jaws hardened to a saw te mper, and can be sharpened with a file 

Does not crush pipe ; quick grip; never slips; chain will not unhitch in use, but 


released. J WILLIAMS & 0., Iron & Steel Drop Forgings, 11 Richards St,, near Hamilton Ferry, Brooklyn, KY, 
RICHARDS’ PATENT 
Combination Planer ana Shaper. 


san be instantly 





Several sizes, any length of bed. Only the head travels, the work 
remaining stationary. Combines advantages of both planer and 
shaper, Effective, durable and convenient, A number in use, giving 
perfect satisfaction, Send for circular. Manufactured by 


E. A. WALKER, 


h Laurel Street, Philadelphia. 


THE EATON. COLE & BURNHAM co. 


82 & 84 FULTON STREET, 
NEW YORK. 








Factory: 
BRIOGEPORT, 






MANUFACTURERS OF 






ADJUSTABLE DIE STOCK. 
Cuts pipe 14” to 2”. 
Ratchet form, 


Threading Machines 


OPERATED BY HAND OR POWER, 


ALL STYLES OF 


lron & Brass Goods 


FOR 


Steam, Water and Gas 


Also maae in 
and with cutting-off 
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- WILLIAM SELLERS & co., 


Engineers and Machinists, Philadelphia, Pa. 


IMPROVED MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Shafting, Pulleys, Hangers, etc., for transmitting power. Improved 
Self-Adjusting Injector of 1876, started, stopped and regulated as to 
capacity, by one lever. 


FIXED NOZZLE AUTOMATIC INJECTOR OF 1885, 


Either a Lifter or Non-Lifter; no extra valves or fittings required, 
tubes can be removed without disturbing pipe connections 3 is perfectly 
Automatic in its action; requires no especial manipulation to operate it. 


DESCRIPTIVE PAMPHLETS AND PRICES FURNISHED ON APPLICATION 10 PHILADELPHIA OFFICE, 0B 2’ 
NEW YORK OFFICE, 79 Liberty St. 


8S. ASHTON HAND MFG.CO,, 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market 
14” ENCINE LATHES OF NEW DESICN, This Heater has seamless straight tubes, brass or 


guaranteed to be equal in material, oj and copper. No necessity for bent or bowed tubes, 
eT Kmanship to the best ever offe re because construction provides for the differe ntial 


THE expansion between shell and tubes. Adapted for 
SHINN ) ENGINE CO. 
‘ og 
SS ya 








THE LOWE 


Feed Water Heater 


AND PURIFIER, 


high or low pressure engines. Saving in tuel and 
boiler repairs guaranteed. 






Least Back Pressure on Engine. 
Reliable Water Purifier. 
The Highest Results Obtained from Ex- 
haust Steam, 








Write for “History oF FEED WATER HEATERs,” 
which will be sent free to persons mentioning this 
paper. 


WILLIAM LOWE, 
Patentee and Sole Manufacturer, 
Bridgeport Boiler Works, Bridgeport, Conn. 


ACENTS WANTED. 








PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 





PIIE 


NEW YORK SUPPLY C0. 


L/MITED. 


Exclusive Manufacturers 













Railway, 
Machinists, 
Engineers, 
Mill and 
Miners 


~ SUPPLIES. 


50-52 JOHN ST. 


New York, 





Sent on Trial 
‘SILOM SIT U0 pI0s 





NO OIL ON FRICTIONAL SURFACES. | 
Abundant Clearance, Positive Release. 
Only CLUTCH Having REMOVABLE Hub. | 


E Send for Catalogue. BEIorl 
CLIPSE WIND ENGINE CO., WIS. 


DRAWING 
NSTRUMENTS 


Little Giant Tool Grinder. 





|] corrin ateicrton D syRAcUSE.N.Y 3 Zz 


Pombo bbbubibb be 
MACHINISTS’ SCALES, 


Patent End Graduation. 
We invite comparison for accuracy with all others. 
Every Scale Guaranteed, Send for List. 


COFFIN & LEICHTON, SYRACUSE, N. Y. 


ER tem my T mrp ry 











ILLUSTRATED CATALOGUE. | 
WM. T. COMSTOCK, 


6 Astor Place, + New York. 





Send for 72-Page 








jEWBURCH NY 


2h 
fit 





cae v eveRY DESCRIPT 


EV OW: 


3 cH | 3 s OF LINE OF BOILERS LBS 
| i Sr BolLeRs ciel! TwweDIATE DELIVERY.“ 








IS A NATURAL PRODUCE TAKEN 











manufactured 
products here- 


ask no pay. 
tofore on the SPAR ues Only 8 or 16 
market. We and Experience of Users. Ibs. to the ton 


of iron required to purify the iron, and will more than pay for itself in keeping the cupola clean. 




















Burbank &Co., Evansville, Ind. 


HARRISON’S ADJUSTABLE FLUE-HOLE CUTTER. 


An effective labor-saving tool | for the boiler shop. Size No. 1 cuts all size (“§F — 
holes from 2 to 5 inches, inclusive. The cutters proper pos. se =f — = 












HILL’S Faction CLUTCH , 


SPECIAL 





VROW OUR OWN MINES. | 
its 


Piper os Send for Circular, Prices —* | 
) icla success, al | 
compounds or THE BEST p rections are | 


followed, or | 





are forged from 5¢-inch round steel, can be renewed 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


REMIWGTOW dé CoO., 
WI -MINGTON, DEL. 
















A FULL LINE OF SIZES, 


Specially ads upted for and extensively used 
arge grain elevators. 


BOILERS. 


Manufactured by the 


me Hshkill Teanding Jufachine (, 
FISHKILL-ON-THE-HUDSON, N.Y. 


Send for Catalogue A, containing Illus- 
trated Descriptions and Reterences 


; Vertical Condensing sins 


thy k F ) ndry & Machine C0, 
OULNWarK Foundry © MacniNe vo. 
ENGINEERS AND MACHINISTS. 
WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA. 
PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANKS, 


BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETO., 
SUGAR MACHINERY, HYDRAULIC MACHINERY, ETC.. ETC. 


THE LONG AUSTAMTR G _—, 


Double, — Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt an nd 
Steam-Driven 


Punches and Shears, 


eae be Sizes. 


Power Oushianed Hammer. ul til i 
il INN 













Send fornew new cataloguo. 


PORT AND Tm TEEN 


Harrisburg Car Mfg, Co., 
HARRISBURG, PA. 








Highest Award, 
SILVER MEDAL 


AND 


My T Wy 
‘eh sh 
DIPLOMA. here 
We are ope rating the finest and most successful 


UM UMS CURE i 
| Electric Light Stations inthe world. A change of 
speed not exceeding one per cent guaranteed, run- 
ning light andloaded. Send for Catalogue. S A 
ERIE, ra. 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade or 
the user. Send for Catalogues. 


AL HENDERER, SAW MILLS and GENERAL MACHINERY, 


Wilmington, Del. Works at ERIE, PA. 


FoR Railway Repair Shops 


“a CIRCULARS ON APPLICATION, STAMP FOR CATALOGUE. ‘ 
00 LS L. B. FLANDERS MACHINE WORKS, 

mM PEDRICK & AYER, Proprietors, PHILADELPHIA 

NATIONAL WATER-TUBE BOILER COMPANY: 


Main Office, 
New Brunswick, N. J. 


Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY, ECONOMY AND DURABILITY. 


Branch Offices: 
New York City, 64 Cortlandt St, 
Philadelphia, Pa., 49 N. 7th St. 
Boston, Miass., - 50 Oliver St, 


HITE’S FLEXIBLE METALLIC FILLET 


For use of Pattern Makers. Sizes 14 to 1 in. 


HOWARD WHITE, 44 N. Ath ST., 


PHILA. 


MORSE ELEVATOR WORKS: 
Morse, Williams & Co. 


(Successors to Clem & a 
Builders of all Kinds of 
PASSENGER & FREIGH1 


Elevators 


Office, 414 Cherry St. 


Works, Frankford Ave., Wildey and 
Shackamaxon Sts., 


iy PHILADELPHIA 


say New York Office, 108 Liberty S 






AT 
Franklin 
} Institute 
Novelty 
EXHIBITION, 
? Philadelpbia. 

















oe ree TUBE EXPANDERS, 


FORGED STEEL, 
SCREW PUNCHES, 

























Steam Damper Regulator, 
Keliable Low Water Alarm, 
Oil Cups, &c., 


7. £. Lonergan & Co., P Co. Philadelphia, Pa. 


~ BRANDON'S PISTON RING 
PACKING. 


By ie use a piston is self- 
packed against proseare, this 
pressure being balanced so as 
to permit neither the forcing 
ofthe rings outwardly, causing 
wear of rings and evitader, nor 
tg A a! lowing the fluid to 
pass by 

For L Mie = cae Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave, N.Y. 











OF |1RON 
and STEee 


KCKS DET DROP PRES. 


BEECHER & PECK, CONN 











ip 


, THE GARDNER GOVERNOR nu i00QD DREDGE Gh Scary NZ, 


Manufacturers of 


Over 40, 000 in Use. Dredges, Excavators, Ditching Machines, Derricks, &c., &¢. 








ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 


ENGINE, 





Warranted to give satisfac: | 
tion or no sale. 


FOB CIRCULARS AND PRICES, 
ADDBESS, 
The Gardner Governor Go. 


QUINCY, ILL. | 





: —— 
ED Combined "Steam Seeewehen and ae Car. GRP 








re 


ADA 


ee | 


yn: |_| 





50-ine¢ 


YOU 


14 | 











May 1, ber Si peor aoe 












25 to 1,000 H. P. 


perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
construct ed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines, 
12to 100 H.P., for driving Dynamo Machines a specialty. 
- Ijlustrated Circulars with various data as to practical 
Steam Engine construction and performance, free by 
mail. address, BUCKE YE ENGINE CO., Salem, Ohio. 


SALES AGENTS: "4 1 BARNARD 70 Astor House, N, Y, {Pasa ROzmnsde Sema gt west 


and ROBINSON & CARY, St. Paul, "icin. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 
To Consume 25 to 75 


GUARAN I FED Per Cent. Less Gas than AN ) 


g OTTO GAS ENGINE. 


OVER 16,000 IN USE. 


SCHLEICHER, SCHUMM & CoO., 


PHILADELPHIA, PA. 














Sole 





Other Gas Engine per 
Brake-horse-power. 

















ALWeS & PHILLIP 


iron Works. 


IMPROVED 


Corliss Engine, 


High Pressure, 
a 













—Condensing— 
And Compound. 


Send for Circular, 


Kendall & Roberts, s 


Cambridgeport, Mass. 
EASTERN AGENTS, 








THE BECKETT & DOWELL IGT 00, 
STEAM ENGINES, Hoists, Pumps, 


AND GENERAL MINING MACHINERY. 
120 LIBERTY ST., NEW YORK. 


t@- SEND FOR ILLUSTRATED CATALOGUE. 


GASOLINE AND GAS ENGINE. 
SIMPLE = sm%@x:1 — URABLE J 


SMOKE! 
SAFE | RFFECTIVE! 


vue ahd 
MATCHES USED! 
Unsa 


SLIDE VALVE! 
apqaned economy in use of Gas. One 
turn of the fly-wheel, acting upon the 
small dynamo, creates an electric spark 
sufficient to start the engine running. 


Sizes, 2 to 10 horsepower, Send for Illus, Circular. 
YONKERS MFG. CO. : 





SALESROOMS : 
6 Dey St.,N.¥. 





These Engines are the combined result of long ex | 



















MACHINIST 


\MPROVED 





STEAM ENGINES 
fy, 1™ ° 
Yu variet 
Sizes varying from 
80 to 2000 Horse Power. & 
Horizontal or Vertical, Direct 
Acting or Beam, ieaeeal 
Non-Condensing or Compoun 

Send for Circular. 3 
BRANCH OFFICE 

Cor, 5th and Chestnut Sts.,= 
PUILADELPHIA. Pa. — 





CHas. A.MOORE, Prest. MARTIN LUSCOMB, Treas. GEO. W. RICHARDSON, Supt. 

| tHe CONSOLIDATED VV ALWE Conran 
atummatioenl 

| SAFETY _ 

| CAPITAL, + - $100,000. 


HE ICKLE- °* " @AFETY 
ONLY SEATED POP VALVE. 





CP" Approved by U. 
Adopted by U. 


S. Board of Steamboat Inspectors. 
S. Navy in all the Steel Cruisers. ag 





T WILL ALWAYS PAY DEALERS, BOILER- 
MAKERS, AND OWNERS OF BOILERS, TO 
ADDRESS US FOR CATALOCUE AND PRICES 


| BEFORE PLACING oRDERS FoR 8G"! DOP” aay SAFETY 


VALVES. 
| 

| Gangszec 

| 


“, 111 LIBERTY STREET, NEW YORK, Woxzs, Bests, 











UGES ano TEMP 
> ia Oe 80 THAT: ETS, 


PARTS ie INTER CHANGEAB 
E ORDERED BY NUMB 


. STANDARD "> NARROW 
\\ +— GAUGE. ~- 


\S) 


ple 


iL 


ALSO FOR ©) 


pPIANTATIONS, 
MINES AND 
\ LOGGING. 


Th ican 
Aplicalion: 





= SS <5 a 


W.H "PERKINS, J | 


~ JOHN DEVINE. 
SUPT LOCO. DEPT - 











H MBOIES t J. P.DIGKSON, 
PREST 








Worcester, Mass., 
sg Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, Etc. 


HARLES MURRAY 
PRENCRAVER ou WoOD W. C. YOUNG & CO 
S ANN’ ST. # New Yorr- 














BUILDERS OF 


WVARDEN & AMAIICHELL, 


Germantown Junc., Philadelphia. 








BOILERS, 
GAS HOLDERS, 
GAS 
GENERATORS, 


TANKS, 
STILLS, 
RIDGES, 
Etc., Ete. 





HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 











| BLESSING! S PATENT RENEWABLE-SEAT 


wlop and Check Valne, 


MACHINERY, 


Ne "i and Second-Hand. | The renewable Seats and 

S ‘ Dises are cast from the bes 
IZ in. S., 5 ft. Be d Engi ne Lathe, Prentice, New Senator bar Ph, glo 
4 Ott. A athe & 4 ig has lasting qualities, double 
16 ps : It itchburg Mch. Co, | that of the best Steam Metal 
6 & AE Ames commonly used in first-class 
ww 6 ES Bricas wp ‘t. n’'ly new valves, The Seats are simply 
ae 6 ft. : x } dropped into piace and held 
; bit. ‘ainarn, not screw | in position by bottom of cage. 


6,7 Hewes & Phillips. =) We also manufacture the Albany Bucket 








. So. Fitchburg, g. o. | ; 
: ©¢ 2. © New Ha ven, g. oI and Crevtating © Steam Traps. 
“ OIL ‘ “ | ° 
i ®* we . * Ames, nearly new. | 
{ 20 ft. iss Le STEAM TRAP C0., Albany, N.Y. 
wt ~ Wit. Perkins al } 
”) in. Drill Prentice Bros | BSTABLISHED 1865 


Standard Watchman’s Clock, 
With Safety Lock Attachment, 

20 PRIZE MEDALS AWARDED. 

To control watchmen in manufactur- 

” ing establishments, public buildings, 


Also other smaller drills. 
own & Sharpe Universal Miiler. 
lb. Bradley Hammer. 
Ib. Steam Hammer Miles. 
Jand 4 Sules s P une h Presses 


Ae Ay Ap a 


.6W der | warehouses, etc. Simplest, strongest, 
} 1 Long & Allstatter Punch Press. cheapest and most complete of its kind 
20 in, she Aper, G,. & E., new. Price, with 12 keys, complete, $50. 
12 in. ‘ New Haven, good order. Send for circular, 


in, B’ port. new. 


0. E. HAUSBERG, Sole Agent, 








20 in. x4 it. Planer, New Haven, + . Y 
Win. x6ft. Planer. Whitcomb. 71 Nassau Street, Room3, N. Y. 
20 in. x 6 ft, Planer, Pratt & Whitney. : ; 
26 1m. x6 ft. Putnam. THE HOLLAND LUBRICATOR, VISISLE DROP, 
26 in. x6 ft Powell, new Is guaranteed to be 
82 in. xs ft. to Leonard & Clark, 1 orrect inourense 
5O-ine pricg wring ; > , against the cutting o 
inch Vertical Boring Milt Phila, Dalersastt Cylinder 
M-iach Horizontal Boring Mill, Leffcll, cheap ; and Governor Vaives 
aisoa line of Milling Machines, Screw Machines, of the engine 


Bolt Cutters, &c. WRITE AND STATE 
YOU WANT TO PURCHASE, 


E. P. BULLARD, 


2 Itwillpaytor itself 
in 6 monthe in saving 
of oil, coal, and packing. 

3. It willinsure more 
speedinthe revolutions 
of the engine, say from 1 
to 2 strokesper minute, 
| thus ir creasing the power of the engine. Manufactured by 


WHAT 





From 1-4 TO 15,000 Ibs. WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un- 
equaled stre ngth 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 
40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 
Cross-Heads, Rockers, * mice Meads, etc., for Locomotives. 
EEL CASTINGS of every description 
Send for Circulars and Pric es to 


CHESTER STEEL CASTINGS CO., 


Works. Chester. Pa. Office. 407 Library St.. Phila. Pa. 


_ DIEEL 
CASTINGS 











cvw ave sows [PON Planers = Shapers. 
F XT R A: op fe SUPERIOR DESIGN AND WORKMANSHIP. 
sem orsinen. nstarut isis | RORRESTER MACEDNE TOL WORES, Li, 
Cn agg scat ROCHESTER, N. Y. 
H ce SEND FOR SPECIAL LIST. 
LATHE vn |ppetot-tand Machin Tools 


SEND FOR CIRCULAR. A LARGE ASSORTMENT AT LOW PRICES. 


NEW MACHINE TOOLS 


OF THE LATEST AND BEST DESIGNS, 


“ 


wood Station,’ 


, , et N.Y. 


THE BABCOCK & WILCOX CO. 
WATER TUBE STEAM BOILERS. 
30 CORTLANDT STREET, 





COLD-ROLLED SHAFTINC, HANCERS, 
PULLEYS, ETC., ETC. 


SOLE SALE AGENTS FOR THE 
107 HOPE STREET, 
GLASGOW ,BCOTLAND 
Branch Offices: 
BOSTON, 50 Oliver Street 
PHILAD’HIA, 32 N. 5th Street 
CHICAGO rhe Canal Street. 
NEW ORL Ed 
Caro elet Ste ct 

SAN FRANC Is 

BAL Minato mn Street 
HAVANA, 50 San Ignacio. 


EDISON SHAFTING MFG. CO. 


The George Place Machinery Co., 


121i CHAMBERS ST., 


NEW YORK. 





HOLLAND & THOMPSON, 217 River &t., Troy, N. ¥ 


14 Dey Street, New York City. 











Send to nearest Office for Circular 
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THE UNIVERSAL CRINDING 


MADE BY 


Brown & Sharpe Mifg. 


MACHINE 
Co., 
Providence, MR. i. U. BS. A. 
TESTIMONIALS: 


Wm. B. Bement & Son, Mfrs. of Machine Tools, Steam Hammers, etc., 

Brown : Sharpe Mfg. Co., Providence, R. L. Callowhill and 2ist Sts., Philadelphia, Feb. 13, 1885. 

jentlemen:—Having used one of your smaller Universal Grinding Machines for four years, and another of the 
arger size for nearly two years, it gives us pleasure to 
say that they produce economically and well all the kinds 
ot work for which they are intended, and we could not 
dispense with them. Yours rg truly, 

Bement & Son. 








Wm. Sellers & Co., Philadelphia, Feb. 7, 1885. 

Brown & Sharpe Mfg. Co. , Providence, R.1I. 

Gentlemen :—In repl, to your inquiry of the 6th inst. 
we have to say that we have been using your “ Univers 
Grinding Machine” almost cqnstantly since June, 1880, 
with very satisfactory results. We hope to add more to 
our plant as business increases. Yours walt 
Wm. Sellers & Co. 


Pratt & Whitney Co., Mfrs. of Machinists’ a 


Hartford, Conn., Feb. 7, 1885. 
Brown & Sharpe Mfg. Co. 

Gentlemen :—We have had in use since Aug. 1882, one 
of your U niversal Grinding Machines, and since then have 
bought two more. We find them indispensable in — 
= shop. It has become with us pretty well understood, t 

there is no way to make a good journal bearing and ner 
cylindrical surfaces, except by grinding. Such a machine 
must be perfect in its construction to answer the purpose. 
We find that these machines reapond to all the require- 
ments. Verytruly yours, The Pra ps Whitney Co., 

. Pratt, Pres’t. 





We have just published a Treatise ¢ on La Construction 
and Useof Onivereal Sy yy .fully illustrated. 
Sent by mail on receipt of P money order for $1.33 


CAR WHEEL & AXLE MACHINERY. 
R. R. AND LOCOMOTIVE 
SHOP EQUIPMENTS. 


Illustrated Catalogue Mailed on Application. 












ee 





DOUBLE AXLE LATHE, NEW YORK: oe 
NILES TOOL WORKS,  [manieittiis 
HAMILTON, OHIO. ~? 96 Lake St. 











HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 


The most generally useful Crane for shops, 
contractors, steel mills, etc. All capacities. 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN,, 
New York, Chicago, Philadelphia, Boston, 












LODGE, DAVIS & CO., 


Cincinnati, Ohio. 





¢®™ Send for Prices ; it will pay you 


SUCCERSORS TO 
LODGE, BARKER & CO. 








Sauce & EBERHARDT, E. 
= * 


139 & 14 ey 
St, New York. 


APPLY TO 
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EBERHARDT’S NEW: 











THE PRATT & WHITNEY Co, 


HARTEORD, CONN 
MANUFACTURE 


DROP HAMMERS, 


PUNCHING AND TRIMMING PRESSES, 
—POWER SHEARS, 


MM Die-Sinking Machines, Hand Bolt Heading, Power Screw 
and Bolt Blank Heading Machines, 
RETRAC TILE JIB CRANEsS, 
Roll Grooving Machines for Flour Mill Use. 


PRICE LIST FURNISHED ON APPLICATION 


THE BILuINss Ge ae 


NUFACTURERS 




















SPENCER Co. 


a ya 
STEELS? 
 WNNE® LFRUON ; ; 
2<c6~ FOR o> RUF rPURUINUS 
UNS, PISTOLS, SEWING MACHINES, MACHINISTS TOOLS 


ANO MACHINERY. “GENERALLY -@o>-- HARTFORD CONN: 























WARNER & SWASEY,|5 
CLEVELAND, OHIO, oF) 
Oe = 
MACHINE TOOLS =: 
Be I 
For Iron and Brass Work. (8° A 
SMALL TOOLS & FIXTURES. §3° . 
Gear Cutting in all its Branches. \* se 
ILLUSTRATED CATALOGUE ON APPLICATION. ose 
[f= F 
“ ‘§:B2 
=e 
£3s 
We= ss 
c & 
wi: 





on application. 


+|Lowell. Mass., U. S. A. 


MANUFACTURER OF 


“ENGINE LATHES 


GEO. W. ‘bb 


Cuts, Photographs and Prices furnished 





RANT’S GEAR BOOK contains much 
valuable and interesting information about 
Gears. it is sent free to any business 

concern on receipt of card or circular; to any 
other address for twenty-five cents, which is 
returnable with ri order for Gears. 

GEORGE B. GRANT, 666 Beverly St., 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in. Drill is a heavy sub- | 
stantial tool, made for service, has | 


For New Reduced PRICE LIST, Write to 
steel shafts and spindle. Gears and | 
racks cut from the solid and have | 


all modern improvements, are made | G. A. Gray, dr. & (o., 


tga machinery, and sold very 42 E. 8th ST., CINCINNATI, O, 
r Key Seating Machine | 
willssvecnowen in 60 days’ use to pay “LATHES? 17 in. 
ms 20 in. 
Photo, and Catalogue. 24’’x 24’° 
~ W.P. DAVIS, North Bloomfield, N.Y. p LANERS; 30/'x 80’ 


THE BUFFALO STEEL at 





J. M. ALLEN, Presrpenrt. 
W. B. FRANKLIN, Vior-Presmsnt, 
J. B. Preroz, Sroerrary. 


Boston 












without one. We have now ready for 
prompt shipment,both Key Seat Ma- 
= chines and 20 in. Drills, Send for 
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N. Y. 
ORDERS Ane Co teteet ONDENCE PRATT & Eee 
Proprietors. 





The Stiles saachiniet Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS. 


MANUFACTURED BY— 


THE STILES & PARKER PRESS C0. 
MIDDLETOWN, CONN. 
Branch Works and Office: 
5292 DUANE STREET, NEW YORK. 


Manufacturer 
_ 0: a 





ieee v-M.CARPENTERS Seaitniinin frritin 


PAWTUCKET.R.|I. 





APsDIES 

















